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1.0  INTRODUCTION 
 

This report presents the results of the pre-design investigation (PDI) for soils at the Old Fire Fighting 

Training Area (OFFTA Site or Site) conducted under Contract Task Order (CTO) 833, under the 

Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract No. N62467-94-D-0888.  

Pursuant to the CTO, Tetra Tech NUS, Inc. carried out a soil pre-design investigation at the OFFTA Site, 

at Naval Station Newport (NAVSTA Newport), in Newport, Rhode Island.  The objective of the PDI was to 

acquire data to assess the horizontal and vertical extent of construction debris, and the extent of soil 

contamination to determine the volume of debris and soil that will be removed in accordance with the 

proposed removal action described at the public meeting in 2003.  Additionally, data was collected to 

evaluate geotechnical parameters for possible installation of a stone revetment at the shoreline.  The first 

action, addressed in the mound summary report (TtNUS 2004), removed debris and soil contained in 

three mounds above the base grade elevation of the Site (conducted September 2004 through March 

2005).  The second action will remove soil and fill exceeding removal action goals located below the base 

grade elevation of the site (subsurface material). These subsurface materials are the subject of this Soil 

Pre-Design Investigation Report. 

 

Removal action goals are to be established for the site in order to target contaminants for removal that 

pose risk to receptors under expected future use of the property.  In the RI and the FS reports, 

Contaminants of Potential Concern (COPCs) were identified as those contaminants that provide risk at or 

above the target risk levels set by the EPA and RIDEM.  In the Feasibility Study and supporting 

documents, Preliminary Remediation Goals (PRGs) were calculated for those COPCs using the exposure 

assumptions used for the risk assessment, but also with consideration to RIDEM regulatory guidelines, 

and chemical-specific ARARs.  Removal action goals are typically derived from the PRGs and 

documented in a decision document, anticipated to be provided in the form of an Action Memorandum 

(Action Memo) for a non-time critical removal action at the site.   

 

Because removal action goals have not yet been selected, contaminant concentrations measured at the 

site in this Soil Pre-Design Investigation were compared with selected PRGs published in the FS. Refer to 

Table 1-1 for OFFTA Site PRGs.  However, the data collected during this Soil Pre-Design Investigation 

has been used to provide a basis for the recommendation of removal action goals.  Recommended 

removal action goals and associated target excavation depths are provided in Section 5 of this report. 

 

This report includes five sections and five appendices:  

 

Section 1.0 –  Introduction (this section);  
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Section 2.0 –  Background Information provides an expanded site history discussion, a   

  summary of previous studies and findings, and a description of the soil removal  

  action goals; 

Section 3.0 –  Site investigation Activities describes the PDI activities;   

Section 4.0 –  Investigation Findings presents the results of the RI and PDI specific to the  

  subsurface soils; and   

Section 5.0 –  Subsurface Discussion provides an evaluation of the subsurface soil results, and  

  recommendations of removal action goals and recommendations of target  

  excavation depths.   

 

This information is supported by the following appendices:   

 

Appendix A – Site Photographs 

Appendix B – Soil Boring Logs 

Appendix C – Survey Data 

Appendix D – Chemical Data 

 Appendix D1 –  Mounds 

 Appendix D-2 – Subsurface Soil 

 Appendix D-2 – Grainsize Analysis 

Appendix E – Calculations for Metals Data Assessment 
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2.0  BACKGROUND INFORMATION 
  

This section presents background information for the OFFTA Site, including its location and description, 

its history, and a brief summary of previous investigations results. 
 

2.1  SITE LOCATION AND DESCRIPTION 

 

NAVSTA Newport is located approximately 60 miles southwest of Boston, Massachusetts, and 25 miles 

south of Providence, Rhode Island.  It occupies approximately 1,063 acres, with portions of the facility 

located in the City of Newport and Towns of Middletown and Portsmouth, Rhode Island. The facility layout 

is long and narrow, following the western shoreline of Aquidneck Island for approximately 6 miles facing 

the east passage of Narragansett Bay.   

 

2.1.1  Site Conditions 
 

The OFFTA Site is located at the northern end of Coasters Harbor Island (see Figure 2-1).  Site 

photographs are presented in Appendix A.  The Site occupies approximately 5.5 acres and is bordered by 

Taylor Drive to the south and is surrounded by Coasters Harbor (part of Narragansett Bay) to the east, 

north, and west.  With the exception of three mounds, which are the main Site topographic features, the 

OFFTA Site is generally flat, with base grade surface elevations ranging from 8 to 12 feet above MLW.  

The mounds are scheduled to be removed between June and October, 2004. 

 

The shoreline has been partially eroded by wave action, particularly on the western side of the Site.  Tide 

change over a six month period ranges between 2.6 and 4.5 vertical feet (Newport). 

 

The Site is entirely vegetated with grass except for a gravel-surfaced temporary parking lot located in the 

center portion of the site. The temporary parking lot was occupied by a baseball field until 2002.  A one-

story concrete block building (Building 144), used for recruiting offices, is located along the southern side 

of the Site.  Recreational equipment north of the building has been fenced off to restrict access.  Access 

to the Site is restricted by a chain link fence along its eastern, southern, and western sides, except for the 

temporary parking lot, which has been cordoned off from the rest of the site. 

 

2.1.2   Geology and Hydrogeology 
 
The geology and hydrogeologic conditions at the OFFTA Site are summarized in the RI Report (TtNUS, 

2001).  The following paragraphs summarize the conclusions from the RI Report. 
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Geologic cross sections from the RI Report indicate the Site is underlain by sand and gravel fill containing 

construction debris; sand and gravel containing variable amounts of silt; peat; dense silt with fine to 

medium sand, gravel and rock fragments (glacial till); and bedrock.  Construction debris consisted 

generally of rock fragments, asphalt, concrete, metal, wood and glass.  The thickness of the overburden 

ranges from approximately 6 to 27 feet excluding the thickness of the three mounds, which reportedly 

consist of construction debris and other materials.  Two borings advanced through the largest mound, 

located north of Building 144, indicated it is directly underlain by bedrock.  Materials underlying the two 

remaining mounds, located west of the former baseball field, consist of glacial till or silty sand and gravel.  

 

Bedrock encountered beneath the Site consists of weathered phyllite and conglomerate with quartz 

pebbles.  The Rhode Island Formation mapped in the area consists of metaconglomerates, 

metasandstones, schist, graphite, and carbonaceous schist.  In the central portion of the Site, bedrock 

was blasted during Site development.  Bedrock surface elevation contours indicate a bedrock “high” in the 

southeastern portion of the Site (east of Building 144) that drops about 5 feet and extends as a 

“peninsula” northwest to beneath a mound located north of Building 144. Presence of foundations 

beneath this mound has complicated the determination of bedrock in this area. From beneath this mound, 

the bedrock surface slopes north toward Coasters Harbor and west toward Narragansett Bay.   

 

2.2   SITE HISTORY 
 

The NAVSTA Newport facility has been in use by the Navy since the era of the Civil War. During World 

Wars I and II, military activities at the facility increased significantly and the base provided housing for 

many servicemen.  In subsequent peacetime years, use of on-site facilities was slowly phased out until 

Newport became the headquarters of the Commander Cruiser-Destroyer Force Atlantic in 1962. In April 

1973, the Shore Establishment Realignment Program (SER) resulted in the reorganization of naval 

forces, and activity at the base again declined. This reorganization resulted in the Navy excessing some 

1,629 acres of its 2,420 acres. Portions of the facility are currently leased by the Navy to the State of 

Rhode Island Port Authority and Economic Development Corporation. Some of these areas are, in turn, 

subleased to private enterprises. 

 

The entire NAVSTA Newport was listed on the U.S. Environmental Protection Agency (EPA) National 

Priorities List (NPL) of abandoned or uncontrolled hazardous waste Sites in November 1989. The NPL 

identifies those Sites that pose a significant threat to the public health and environment. The OFFTA Site 

was listed as one of the Sites requiring RI/FS activities. It is currently being studied by the Navy under the 

Department of Defense Installation Restoration Program (IRP). This program is similar to the EPA's 

Superfund Program authorized under CERCLA in 1980, as amended by SARA in 1986. 
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A Federal Facilities Interagency Agreement (FFA) for NAVSTA Newport (then NETC) was signed by the 

Navy, the State of Rhode Island, and the EPA on March 23, 1992. The FFA outlines response action 

requirements under the Department of Defense IRP at NAVSTA Newport. The FFA was developed, in 

part, to provide a framework to address environmental impacts associated with past and present activities 

at NAVSTA Newport.  As part of the FFA, regulatory agencies must review all documents pertaining to 

cleanup of the OFFTA site. 

 

The OFFTA Site was home to a Navy fire fighting training facility from World War II until 1972.  During the 

training operations, fuel oils were ignited in various structures at the Site including burn pits, so-called 

Christmas Tree above-ground nozzle array, and small buildings that simulated shipboard compartments. 

Ignited fires were then extinguished by sailors.  It was reported that the two "Carrier Compartment" 

buildings were injected with a water/oil mixture which was subsequently set on fire for fire fighting 

practice.  Underground piping reportedly carried the water/oil mixture to the buildings and from the 

buildings to an oil-water separator.  Drainage piping from historic photos and maps provided in the FS 

report (TtNUS September 2002) show pipes from the separator discharged to Coasters Harbor to the 

north. 

 

The fire fighting training facility was closed in 1972.  Upon closure, the training structures were reportedly 

demolished and buried and compacted into mounds on the Site, and then the entire area was covered 

with topsoil.  The Site was then converted to a recreational area with a playground, a baseball field, and a 

picnic area with an open pavilion and barbecue grills.  The field was dedicated on July 4, 1976, and used 

as a recreational area until its closure in October 1998. 

 

In its 22 years as a recreational area, the Site was used for organized activities including youth day 

camps, picnic functions, and little league baseball (1 year only), as well as for general recreation.  A child 

day care center operated out of Building 144 on the Site from approximately 1983 through January 1994 

when it was relocated off-site to a larger facility on base. 

 

Aerial photos and facility maps for the period from 1939 through 1988 were reviewed to better evaluate 

the Site history.  Activity on the Site appears to date back to approximately 1943.  A 1953 facility design 

map indicates the locations of structures and Site features associated with fire fighting training exercises.  

An aerial photo taken in May 1944 depicts the Site with structures in a similar layout to that shown on the 

1953 facility design map.  Based on the design map and subsequent facility condition maps, on-site 

structures included an administration building, hose house, two carrier compartments, smothering pit, 

separator pit, foam pit, simulated ship structures, suction pumps, and oil tanks. 
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The indexes that accompanied some of the facility conditions maps indicate that the on-Site structure that 

was used in recent years as a day care center was once used as "wash and dressing rooms."  No 

significant visible Site changes are noted from 1944 until a 1975 aerial photo of the Site, when the 

structures and facilities associated with the fire fighting training area are no longer evident, with the 

exception of the "hose house" and Building 144.  As of 1987, the Site appears similar to its current 

condition, with soil mounds visible in the central and western portions of the Site and a pavilion in the 

east-central portion of the Site. 
 

2.3  PREVIOUS STUDIES RESULTS 
 

This pre-design investigation is preceded by a Remedial Investigation and a Feasibility Study completed 

in 2001 and 2002, respectively.  Data from all prior investigations conducted by TtNUS and TRC 

Environmental Corporation (TRC) were assimilated into these reports, including three phases of the RI, a 

source removal investigation, risk assessment reports, etc.  The overall findings reported in these studies 

are summarized below: 

 

• Semivolatile organic compounds (SVOCs) were detected in all media across the Site.  The most 

prevalent SVOCs detected were polynuclear aromatic hydrocarbons (PAHs) with the highest 

concentrations detected in surface and subsurface soil and groundwater sampling locations near 

Coasters Harbor. PAH concentrations in surface soils, subsurface soils, groundwater and storm 

water exceed RIDEM Residential Direct Exposure Criteria for soils.   

 

• Metals were detected throughout the Site.  Metals concentrations were generally higher in site 

soil and groundwater relative to the same metals in background soil and upgradient groundwater 

locations.  Metals concentrations in both surface soils and subsurface soils exceeding RIDEM 

Residential Direct Exposure Criteria for soils were arsenic, beryllium, lead, and manganese.    

 

• Total petroleum hydrocarbons (TPHs) were detected in the subsurface throughout the Site 

exceeding RIDEM Residential Direct Exposure Criteria at depths ranging from 3 to 11 feet bgs. 

Petroleum contamination was observed visually in the central portion of the Site in soils sampled 

immediately above the water table. 

 

2.4  FEASIBILITY STUDY SUMMARY 
 
A Feasibility Study (FS) was completed in 2002 to evaluate remedial alternatives for the site.  The FS 

(TtNUS 2002) evaluated remedial alternatives for soil groundwater and marine sediment near the site.  

The FS did not recommend selection of any of the alternatives, it only provided a basis to compare the 
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alternatives against seven criteria identified in the national contingency plan.  For soil, the FS screened 

out cleanup technologies that were not acceptable for use at the site, and focused on three possible 

alternatives to reduce risk: 1) No action, 2) removal and disposal, and 3) removal, treatment and backfill.   

 

In July 2003, the Navy recommended conducting a soil removal action as described in the FS 

alternative 2 – removal and disposal.  This recommendation was brought to the public in a Fact Sheet, 

and presented at a public meeting and open house.   

 

The first portion of the soil removal action is to conduct a soil pre-design investigation.  The soil pre-

design investigation is conducted to further define the extent of debris and contamination in the 

subsurface soil.  Using the information from the pre-design investigation in conjunction with the data 

already documented in the RI, a detailed cost estimate can be generated and the removal action can be 

scoped out.  This soil pre-design investigation is the subject of this report.   



W5204308F 3-1   CTO 833   

3.0  SUBSURFACE SOIL PRE-DESIGN INVESTIGATION ACTIVITIES 
 
This section discusses the procedures and methodologies employed during the implementation of the 

Soil Pre-Design Investigation (PDI) activities, including the field investigation activities, sample analysis 

and data review, and data evaluation and reduction.   

 

The objective of the OFFTA Soil PDI is to provide data to assess the horizontal and vertical extent of 

construction debris, and the extent of soil which exceeds selected PRGs across the site.  The resulting 

data will be evaluated to determine the volume of material in the subsurface below the base grade that 

will be considered for removal.  This section presents a summary of the subsurface soil investigation 

activities, which were conducted as part of the OFFTA Soil PDI.  The resulting data is presented in this 

report and will support the development of the subsurface soil remedial action plans.   

 

The PDI included advancing 30 soil borings across the site to characterize the subsurface conditions and 

to collect soil samples; advancing an additional 5 soil borings along the shoreline to collect geotechnical 

data to support design of shoreline erosion protection measures; and surveying to locate the soil borings, 

map the shoreline topography for purposes of understanding high and low limits of tide changes.   

 

3.1 SUBSURFACE SOIL FIELD INVESTIGATIONS 
 

Subsurface field investigation tasks included soil boring advancement and soil sample collection; and a 

survey. A full description of the methodology used in conducting the field investigation is presented in the 

Work Plan for Soil Pre-Design Investigation (TtNUS, November 2003).  

 
3.1.1  Subsurface Soil Boring Advancement and Soil Sampling 
 

Soil borings were advanced to evaluate the existing subsurface conditions. A total of 35 soil borings were 

advanced across the site. Several of the borings were advanced through soil mounds on-site; 

characterization of the mounds is discussed separately in the Mound Summary Report (TtNUS, 2004). 

The soil mounds removal is nearly completed as of the date of this report. 

 

Continuous samples were collected from each of the 35 borings from 2-foot intervals, starting from 2 feet  

below the base grade elevation. Borings were advanced to the top of bedrock or a maximum depth of 20 

feet below the base-grade elevation. Samples from every other interval below base grade (i.e. 2-4 feet, 6-

8 feet, 10-12 feet, and 14-16 feet) were selected for laboratory analysis for gasoline-range organics 

(GRO), PAHs, TPH, and Target Analyte List (TAL) metals.  
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All soil samples were collected using a conventional hollow-stem auger rig and split-barrel samplers by 

TtNUS’ drilling subcontractor, American Drilling, under the supervision of a TtNUS geologist. Samples 

were acquired by driving three-inch split barrel samplers ahead of 4-inch (inner diameter) hollow-stem 

augers. The split-barrel samplers were driven using a 300-lb slide hammer dropped 18 inches. Augers 

were advanced after collection of each split-barrel sampler. Upon sampler retrieval, soil samples were 

collected for volatile organic vapor jar headspace screening, using a flame ionization detector (FID) and a 

photoionization detector (PID).  The sample was then inspected by the TtNUS geologist for visual 

evidence of construction debris and potential contamination and visually classified in accordance with the 

Unified Soil Classification System (USCS).  A log of each boring was maintained by the field geologist. 

Any foreign materials (brick, asphalt, concrete, glass etc.) present was described and noted in the 

geologic log. Boring logs are presented in Appendix B of this report. 

 

GRO samples were collected using EPA method 5035 (a soil preparation method), and En-Core 

samplers.  GRO samples were collected directly from the soil core using the En-Core sampler prior to 

homogenization.  En-Core samples were capped and bagged in accordance with the manufacturer’s 

instructions, placed on ice, and then hand-delivered to the analytical laboratory within 24 hours of 

collection. The laboratory performed the sample extraction within 48 hours of collection. 

 

For collection of other analytes, soil not containing debris as described above, was placed in a 

decontaminated stainless steel bowl, homogenized after gravel removal, and placed in appropriate 

sample containers.  If insufficient sample was obtained from the soil core, the next interval was sampled 

in the same manner.  If two consecutive intervals provided no recovery in the split barrel sampler, a 

second boring was advanced to acquire samples at the missed interval(s).  Additional borings advanced 

due to refusal or insufficient recovery are noted on the boring logs (Appendix B). All samples were labeled 

after collection and placed on ice immediately. Samples were hand-delivered with a chain-of-custody to 

Mitkem Corporation, of Warwick, Rhode Island.   

 

The drill rigs, augers, and other tools in contact with subsurface soils were decontaminated by steam 

cleaning before starting the drilling program and after completion of each boring.  All non-disposable 

sampling equipment was decontaminated between each use in accordance with the procedures identified 

in the work plan (TtNUS, 2003). 

 

3.1.2  Surveying   
 
 

The horizontal location and vertical elevation of each new boring was surveyed to the RI State Plane 

Coordinate system NAD 1927 and NAVSTA Mean Low Water datum, respectively, by Louis Federici and 

Associates, Inc.  Additional topographic survey along the shoreline between the top of slope to mean low 
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water was also performed by the land surveyor.  This survey data was used to update the site base map 

provided in the Feasibility Study report (TtNUS, 2002).  The soil boring location survey data is presented 

in Appendix C. The base map, revised with borings and shoreline topography, is provided as Figure 4-1. 

 
3.2  SAMPLE ANALYSIS AND DATA REVIEW 
 

A subcontracted laboratory (Mitkem Corp.) analyzed field samples and associated quality control samples 

using the analytical methods listed below: 

 

Analytes Method 

PAHs USEPA SW-846 GCMS Selected Ion Monitoring (SIM) 
TAL Metals  USEPA SW-846 Method 6010B Trace 
TPH USEPA SW-846 Method 8015 Modified for C9-C36 Hydrocarbons 
GRO  USEPA SW-846 Method 8015 Modified for Gasoline-Range Hydrocarbons 

includes compounds with a boiling point between 60° and 220°C, 
corresponds to and is inclusive of methyl t-butyl ether and naphthalene 

 

Note that there is some overlap between the results of the TPH and GRO analyses.  The TPH analysis 

provides a quantification of the C-9 to C-36 hydrocarbons.  The GRO analysis provides a quantification of 

the C-5 to C-11 hydrocarbons using modified 8015 method. However only TPH has a PRG at this site. 

 

The analytical data was validated using a Tier 1 validation effort, which is limited to review of sample 

results and QC results for completeness of the analytical packages. 
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4.0  INVESTIGATION FINDINGS 
 

This section presents a summary of the findings of the OFFTA subsurface soil investigations. Relevant 

data from the remedial investigations (TtNUS, 2001) were used in addition to data from the pre-design 

investigation to support the findings in this report. The following subsections summarize the physical, 

geological, and analytical results from subsurface soil testing. Soil characterization and samples from the 

mounds are discussed in the Mound Summary Report (TtNUS, 2004). However, analytical data for 

samples taken from the mounds is provided in Appendix D-2 of the report.  Table 4-1 presents a 

summary of the subsurface samples collected and the analyses conducted for these efforts and for 

previous investigations. Table 4-2 presents jar headspace screening results. Complete RI and PDI 

analytical results from subsurface soil samples are provided in Appendix D1.  Figures 4-1 through 4-9 

present site topography, boring locations, cross sections, and selected analytical results described in this 

summary report.  

 

For the purposes of this discussion, the Site has been divided into three sections based on lithologies 

encountered and contamination levels. For each section, the shoreline is discussed separately from the 

rest of the section. The western section has low levels of contamination and is underlain by phyllite. The 

central section has the deepest soil units on the Site and relatively high levels of contamination in the 

southern area. The eastern section has shallow bedrock made up of conglomerate and higher levels of 

contamination to the north. For the purpose of this report, all elevations are reported in feet above mean 

low water (MLW). 

 

4.1 WESTERN SECTION FINDINGS 
 
Areas 1 and 2 comprise the western portion of the Site. Area 1 includes the borings to the west of the 

temporary parking lot and directly north of Taylor Drive. Area 2 is comprised of the shoreline of the 

western section. The different areas of the site are presented in Figure 4-1. The western portion of the 

Site is covered with grass, with a few ornamental cedar trees in the vicinity of the mounds. Subsurface 

conditions at areas 1 and 2 are depicted by cross-sections A, B, C, and D (see Figures 4-2 and 4-4). 

 

4.1.1  Area 1 Findings 
 

Area 1 is characterized from evaluation of five soil borings advanced during the PDI (SB415 through 418 

and 433) and three borings (B-9 through B-11) advanced during previous investigations (TtNUS, 2001). 

These borings indicate that the material directly below the base grade elevation consists of fill overlying 

sandy and silty deposits, which in turn overlie glacial till. The fill consists of sand to silt with construction 

debris (concrete, brick, and/or asphalt fragments) and occasional burn layers with ash and/or charcoal. 
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The soil below the fill consists of silt and sand, with gravel present in some of the borings. The deeper 

borings (B-11 and SB416 through 418) indicate that the natural soil is above a layer of till, which was 

generally described as a dense gravelly silt with some sand. The elevation of the top of till ranges from -7 

to -0.5 feet.  The bedrock underlying Area 1 appears to be a phyllite, based on materials encountered in 

boring SB418. 

 

No evidence of petroleum contamination was detected in borings B-9 through B-11, SB415 and SB416. In 

boring SB417, petroleum staining was noted at elevations of 0.5 to 4.5 feet and an odor was noted from 

2.5 to 4.5 feet. In boring SB418, oil-saturated soils were noted from 0 to 2 feet and -2 to -4 feet, with a 

petroleum odor from -6 to 2 feet. However, samples from this boring did not exceed the PRG of 500 

mg/kg.  For jar headspace readings, refer to table 4-2A. 

 

A total of 21 samples were collected below the base grade elevation from the 8 borings in Area 1. No 

samples below base grade elevation were collected from borings B-9 and B-10. The concentrations 

exceeding the PRGs and all TPH values are depicted in Figure 4-6 and on Table 4-3. A complete list of 

analytical results is presented in Appendix D1. The table below provides a summary of the analyte 

detections exceeding PRGs.  TPH was detected in 9 of 20 samples analyzed, with detections ranging 

from 13 to 310 mg/kg, all below the PRG of 500 mg/kg.  GRO was detected in 3 of 20 samples analyzed 

for GRO, with detections ranging from 3,600 to 34,000 µg/kg. There is not a PRG for GRO. 

 

Area 1 PRG Exceedance Summary 

Parameter No. Samples above 
PRG/No. Samples Range of PRG Exceedance Soil PRG 

Benzo(a)pyrene 1/21 820 µg/kg 400 µg/kg 
Benzo(b)fluoranthene 1/21 1,100 µg/kg 900 µg/kg 
Chrysene 1/21 890 µg/kg 400 µg/kg 
Arsenic 12/21 7.8 – 25.9 mg/kg 7.0 mg/kg 
Beryllium 11/21 0.41 – 0.56 mg/kg 0.4 mg/kg 
Lead 4/21 182 – 321 mg/kg 150 mg/kg 
Manganese 11/21 496 – 3,210 mg/kg 390 mg/kg 

  

4.1.2  Area 2 Findings 
  

Area 2 is characterized from evaluation of three soil borings advanced during the PDI (SB405 through 

407) and two borings (B-7/MW-4 and B-8) advanced during previous investigations (TtNUS, 2001). The 

borings indicate that the material directly below the base grade elevation consists of fill overlying sand 

and silt with varied amounts of gravel, which in turn overlie glacial till. The fill consists of sand to silt with 

construction debris (mainly brick and asphalt fragments). The soil below the fill consists of silt and sand, 

with gravel present in some of the borings. The boring logs indicate that the natural soil overlies a layer of 

till, which was generally described as a dense gravelly silt with some sand. The thickness of the till 
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appears to increase from west to east. The bedrock in Area 2 appears to be a phyllite, based on borings 

SB406 and SB407. 

 

No evidence of petroleum contamination was detected in borings SB405 and SB406. Apparent oil 

saturation and a sheen was encountered from elevation -5 to 1 foot (12 to 18 feet bgs) in SB-407. 

Petroleum odors were noted in borings B-7 and B-8. For jar headspace readings, refer to table 4-2A. 

 

Fifteen samples were collected below the base elevation from the five borings in Area 2. The 

concentrations exceeding the PRGs and all TPH values are depicted in Figure 4-6 and on Table 4-3.  A 

complete list of analytical results is presented in Appendix D1.  The table below provides a summary of 

the analyte detections exceeding PRGs.  TPH was detected in 8 of 12 samples.  GRO was detected in 2 

of 12 samples analyzed for GRO, with detections of 4,600 and 31,000 µg/kg. GRO does not have a PRG. 

 

Area 2 PRG Exceedance Summary 

Parameter No. Samples above 
PRG/No. Samples Range of PRG Exceedance Soil PRG 

Benzo(a)anthracene 3/15 1,300 J – 2,200 µg/kg 900 µg/kg 
Benzo(a)pyrene 7/15 560 – 1,700 µg/kg 400 µg/kg 
Benzo(b)fluoranthene 3/15 1,200 – 2,800 µg/kg 900 µg/kg 
Chrysene 7/15 520 – 2,100 µg/kg 400 µg/kg 
Arsenic 4/15 7.3 – 25.4 mg/kg 7.0 mg/kg 
Beryllium 4/15 0.45 – 0.58 mg/kg 0.4 mg/kg 
Lead 2/15 189 – 846 mg/kg 150 mg/kg 
Manganese 7/15 409 – 3,520 mg/kg 390 mg/kg 
TPH 1/12 900 mg/kg 500 mg/kg 

 

4.1.3  Cross-Section Results 
    

Subsurface conditions in the western section of the Site are depicted by cross-sections B-B’, C-C’, and 

D-D’, as well as the western portion of cross-section A-A’. Refer to Figure 4-2 and Figure 4-3 for cross-

sections. Cross-section locations are provided in Figure 4-1. 

 

The bottom of fill elevations for cross-section B-B’ range from -4.0 to 4.3 feet, with an average elevation 

of 0.2 feet. The fill elevations for cross-section C-C’ range from -0.5 to 1.4 feet, with an average elevation 

of 0.5 feet. The bottom of fill elevations for cross-section D-D’ range from 3.0 to 6.9 feet, with an average 

elevation of 5.0 feet.  
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4.2 CENTRAL SECTION FINDINGS 
 

Areas 3 and 4 comprise the central portion of the Site. Area 3 includes the current temporary parking lot. 

Area 4 includes the central portion of the shoreline north of the parking lot. Subsurface conditions at the 

central section are depicted by cross-sections E-E’, F-F’, and G-G’. Figure 4-1 depicts the boring and 

area locations, and Figure 4-4 depicts the cross-sections for this area. 

 
4.2.1   Area 3 Findings 
 

Area 3 is roughly outlined by the temporary parking lot and the area west of Building 144.  The parking lot 

consists of rubbleized asphalt and gravel, which is cordoned off from the surrounding grassy areas. All of 

Area 3 is considered to be at base grade elevation.  

 

Area 3 is characterized from evaluation of sixteen out of nineteen borings and testpits.  Eight borings 

were advanced during the PDI (SB408 through 410, SB419 through 422, and SB432); and four borings 

(B-6, MW-3S, MW-7S, and MW-101) and seven test pits (TP1A through 1C, TP10 through 12, and TP17) 

advanced during previous investigations (TtNUS, 2001). Samples were not collected from TP-10, and 

were composited from TP1A-TP1C.  The boring logs from Area 3 indicate that the material encountered 

consists of fill overlying natural soil, which covers a layer of glacial till. Fill consists of silt/sand mixtures 

with varied amounts of gravel. In several of the borings in the southeast portion of the area (SB421, 

SB422, SB432, B-6, MW-3, and MW-101), these materials are mixed with construction debris (asphalt, 

brick and concrete fragments). A geosynthetic liner, used to separate the temporary parking lot material 

from the existing soil, was encountered at 2 feet below the base grade elevation. The fill varies in 

thickness from nonexistent at MW-7S to 6 feet thick in SB410, and is generally 4 to 6 feet thick. Refer to 

Figure 4-2 for fill elevation details. Natural soils consist of silt and sand mixtures with some gravel.  

 

Most of the borings in Area 3 (SB408, SB409, SB419-421, SB432, and MW-101) were advanced beyond 

the soils and into till. The till was characterized as a dense silt with a mixture of angular gravel pieces and 

sand and was encountered at elevations of 4.5 feet (MW-101) to -8.5 feet NGVD (SB432). The bedrock 

noted in Area 3 was generally highly weathered, but appeared to be a phyllite in the southern portion of 

the area (SB420) and a conglomerate to the north (SB419 and SB409). The bedrock in Area 3 slopes 

down toward the east, and was not found in borings terminating at elevation -12 feet, indicating that there 

is a bedrock trough in the area of cross-section G-G’ (Figure 4-3) 

 

Area 3 was the most visibly contaminated with petroleum products, with oil-saturated soils noted in the 

boring and test pit logs from MW-3, SB409, SB410, SB420, SB421, and TP-11, located in the central and 

eastern portions of the area. The most contaminated soils were generally encountered at elevations of 2 
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to 6 feet. A sheen on water in the sample, staining, and/or odors were noted at B-6, MW-7S, TP-17, 

MW-101, SB419, and SB432. The other borings and test pits did not have visible contamination or odors. 

Jar headspace results are presented in Table 4-2B. 

 

A total of 44 samples were collected at Area 3 from 16 of 19 borings and test pits. The concentrations 

exceeding the PRGs and all TPH values are depicted in Figure 4-7 and on Table 4-3. A complete list of 

analytical results is presented in Appendix D1. Samples were not collected from TP-10, and were 

composited from TP1A-TP1C.  The table below provides a summary of the analyte detections exceeding 

PRGs.  TPH was detected in 29 of 36 samples analyzed for TPH. GRO was detected in 18 of 32 soil 

samples analyzed for GRO, with detections ranging from 2,100 to 2,300,000 µg/kg. The higher GRO 

concentrations indicate that a large proportion of the TPH in some samples may be composed of GRO, 

which are lighter and may be more mobile than other petroleum products. There is no PRG for GRO.  

 

Area 3 PRG Exceedance Summary 

Parameter 
No. Samples 

Above PRG/No. 
Samples 

Range of PRG  
Exceedance Soil PRG 

Benzo(a)anthracene 8/43 910 – 18,000 µg/kg 900 µg/kg 
Benzo(a)pyrene 12/43 430 – 15,000 µg/kg 400 µg/kg 
Benzo(b)fluoranthene 7/43 1,200 – 17,000 µg/kg 900 µg/kg 
Benzo(g,h,i)perylene 4/43 830 – 10,000 J µg/kg 800 µg/kg 
Benzo(k)fluoranthene 3/43 1,400-13,000 J µg/kg 900 µg/kg 
Chrysene 13/43 460 – 15,000 µg/kg 400 µg/kg 
Dibenzo(a,h)anthracene 2/43 1,900 – 4,000 J µg/kg 400 µg/kg 
Ideno(1,2,3-cd)pyrene 3/43  1,500 – 8,900 J µg/kg 900 µg/kg 
Antimony 6/43 10.5 – 17.3 mg/kg 10 mg/kg 
Arsenic 23/43 7.2 – 69.2 mg/kg 7.0 mg/kg 
Beryllium 18/43 0.41 – 1.0 mg/kg 0.4 mg/kg 
Lead 7/43 158 – 563 mg/kg 150 mg/kg 
Manganese 23/43 396 J – 3,000 mg/kg 390 mg/kg 
TPH 13/32 600 – 8,400 mg/kg 500 mg/kg 

 

4.2.2   Area 4 Findings 
 

Area 4 is comprised of the central portion of the shoreline. Area 4 is flat and covered with grass, and is 

bounded by the edge of the temporary parking lot to the south, by SB400 to the west, and SB402 to the 

east. All of Area 4 is considered to be at base grade elevation.  

 

Area 4 is characterized from evaluation of four borings advanced during the PDI (SB400 through 402 and 

SB427); and four borings (B-5, B-12, and MW-11S and 11R) advanced during previous investigations 

(TtNUS 2001). The boring logs indicate that the material encountered consists of fill overlying natural soil, 

which covers a layer of glacial till. Fill consists of riprap (boulders and large cobbles) and silt/sand 
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mixtures with some construction debris (brick and concrete fragments). The fill in this area was found to 

be 0.5 feet to 10 feet thick. Natural soils generally consist of silt and sand mixtures with some gravel; 

however, organic layers (peat and organic muck) were noted to the east (SB402 and B-5). Till was noted 

in one boring (SB402) and consisted of a sandy silt with angular gravel. The bedrock encountered in 

Area 4 appeared to be a conglomerate, based on the SB427 boring log. Bedrock material was not 

removed from the other borings. 

 

Several borings at Area 4 contained evidence of petroleum contamination, including staining at SB427 

and odors at SB427, B-12, and MW11R and MW11S. All of these borings were located in the central 

portion of Area 4. Odors and/or staining were noted at elevations of 2.3 to 4.3 feet at SB427, 1.9 to 3.9 

feet at B-12, and at -2 to 0 feet at MW-11S and MW-llR. Jar headspace results are provided in Table 

4-2B. 

 
A total of 16 samples were collected at Area 4 from 7 borings. The concentrations exceeding the PRGs 

and all TPH values are depicted in Figure 4-7 and on Table 4-3. A complete list of analytical results is 

presented in Appendix D. No samples were collected from MW-11R.  The table below provides a 

summary of the analyte detections exceeding PRGs.  TPH was detected in 9 of 12 samples analyzed for 

TPH, at concentrations ranging from 15 to 400 mg/kg, below the PRG of 500 mg/kg. GRO was detected 

in 5 of 12 samples analyzed for GRO, with detections ranging from 4,700 to 63,000 µg/kg. There is no 

PRG for GRO. 

 
Area 4 PRG Exceedance Summary 

Parameter 
No. Samples 

Above PRG/No. 
Samples 

Range of PRG  
Exceedance Soil PRG 

Benzo(a)pyrene 1/16 480 µg/kg 400 µg/kg 
Chrysene 2/16 430 – 520 µg/kg 400 µg/kg 
Arsenic 3/16 8.0 – 8.6 mg/kg 7.0 mg/kg 
Beryllium 1/16 0.44 mg/kg 0.4 mg/kg 
Lead 2/16 554 – 1,300 mg/kg 150 mg/kg 
Manganese 7/16 401 J – 1,140 mg/kg 390 mg/kg 

 
4.2.3  Cross-Section Results 
 
Subsurface conditions in the central section of the Site are depicted by cross-sections E-E’, F-F’ and 

G-G’, as well as the central portion of cross-section A-A’. Refer to Figure 4-2 and Figure 4-4 for 

cross-sections. 

 

The bottom of fill elevations for cross-section E-E’ is approximately 4 feet in the south and drops to 0.0 

feet at SB400. The fill elevations for cross-section F-F’ average 5.6 feet in the southern portions of the 
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cross-section, then the fill pinches out to almost nonexistent (0.5 feet of topsoil) north of SB-409 until 

SB-401.  At MW-11S, bottom of fill extends to -2.0 feet, and rises to 4.3 feet at SB427. The filled area at 

cross-section G-G’ begins at SB421. From SB421 north, the elevation of the bottom of fill drops from 5.8 

feet to 2.0 feet. 

 
4.3 EASTERN SECTION FINDINGS 
 

Areas 5 and 6 comprise the eastern portion of the Site. Area 5 includes the borings east of the temporary 

parking lot. Area 6 includes the eastern portions of the shoreline. Locations at the most eastern portions 

of the Site (SB426, TP-05, and B-1) are included with Area 5 due to stratigraphic and chemical similarities 

with the former picnic area north and east of Building 144. Figure 4-1 depicts boring and area locations. 

Cross-sections H through K (see Figure 4-5) depict the eastern section subsurface conditions. 

 

4.3.1  Area 5 Findings 
 

Area 5 includes the borings north and east of Building 144. Area 5 is vegetated with grass and several 

large ornamental cedar trees that range up to 20 feet in height. The area includes the large picnic area 

and former playground north of Building 144, which is presently used as a recruiting office for the 

Marines.  

 
The subsurface soils of Area 5 were characterized from evaluation of soil samples from soil borings and 

test pits.  The 14 soil borings consisted of B-1, B-2, B-4, and B-17, and MW-1R, 8R, and 9R, advanced 

during previous investigations (TtNUS, 2001); and SB411, 412, 423 through 426, and 434, advanced for 

the PDI.  Thirteen test pits from previous investigations were located in Area 3, including TP2, TP3, TP-01 

through 09, TP-13, and TP-16. The boring and test pit logs indicate that the material below base grade 

elevation generally consists of fill overlying bedrock. The fill material generally consists of fine to coarse 

sand and gravel mixed with construction debris (asphalt, concrete fragments, and brick pieces). Few 

man-made materials were encountered in the picnic area east of the central mound; the soils in the area 

were generally less than four feet thick and appear to be natural material. Remnant piping was 

encountered in test pits TP-01, TP-04, and TP-08, and concrete slabs/foundations were encountered in 

test pit TP-06.  

 

Natural soils consist of sand with varied amounts of silt and gravel. The bedrock in Area 5 is generally 

conglomerate, with the exception of TP-08, which was characterized as a shale. For the purposes of this 

report, the shale/phyllite is considered to be a single unit. Data from the borings indicate that the contact 

between the conglomerate and shale/phyllite runs through the southwest portion of Area 5.  Bedrock 

elevations are highest in the central and eastern portions of the area, with elevations of approximately 7 
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feet. To the northwest and in the vicinity of Building 144, the bedrock is generally deeper and is covered 

with natural soil below the fill.   

 

The boring and test pit logs at Area 5 that indicated potential petroleum contamination included B-4, 

which had a slight petroleum odor from elevations 0.5 to 7.5 feet; and B-2 and TP-16, which was stained 

and had potential free oil at an elevation of 5 feet and elevation of 2.0 to 3.0 feet, respectively.  

Table 4-2C presents a jar headspace summary for the area. 

 

A total of 27 samples were collected at Area 5 from intervals below the base grade elevation. The 

concentrations exceeding the PRGs and all TPH values are depicted in Figure 4-8 and on Table 4-3.  A 

complete list of analytical results is presented in Appendix D. No samples below base grade elevation 

were sent for laboratory analysis from borings B-14 and B-15. No analytes from the soil samples collected 

at B-4 and TP-02 exceeded the PRGs. The table below provides a summary of the analyte detections 

exceeding PRGs.  TPH was detected in 13 of 17 soil samples analyzed for this parameter. GRO was 

detected in 4 of 20 samples, with detections ranging from 3,700 to 23,000 µg/kg; there is no PRG for 

GRO. 

 

Area 5 PRG Exceedance Summary 

Parameter 
No. Samples 

Above PRG/No. 
Samples 

Range of PRG  
Exceedance Soil PRG 

Benzo(a)anthracene 1/29 2,400 J µg/kg 900 µg/kg 
Benzo(a)pyrene 4/29 460 J – 2,900 µg/kg 400 µg/kg 
Benzo(b)fluoranthene 1/29 2,300 J µg/kg 900 µg/kg 
Benzo(g,h,i)perylene 1/29 1,700 J µg/kg 800 µg/kg 
Benzo(k)fluoranthene 1/29 2,500 J µg/kg 900 µg/kg 
Chrysene 5/29 580 J – 2,500 J µg/kg 400 µg/kg 
Dibenzo(a,h)anthracene 1/29 780 J µg/kg 400 µg/kg 
Indeno(1,2,3-cd)pyrene 1/29 1,700 J µg/kg 900 µg/kg 
Antimony 2/29 10.9 – 39.2 J mg/kg 10 mg/kg 
Arsenic 10/29 8.0 – 74.4 J  mg/kg 7.0 mg/kg 
Beryllium 2/29 0.44 – 0.69 mg/kg 0.4 mg/kg 
Lead 5/29 529 – 7,820 J mg/kg 150 mg/kg 
Manganese 21/29 402 – 4,850 mg/kg 390 mg/kg 
TPH 2/17 6,400 J – 7,400 J mg/kg 500 mg/kg 

 
4.3.2  Area 6 Findings 
 

Area 6 is comprised of the eastern portion of the shoreline. The area is vegetated with grass and several 

large trees. The entire area is considered to be at base grade elevation. 

 
Area 6 was characterized from evaluation of soil samples from 14 soil borings and 12 test pits. Soil 

borings B-3, B-13, B-16, MW-2, MW-10, and MW-102 were advanced during previous investigations 
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(TtNUS, 2001) and borings SB403, 404, 413, 414, and 428 through 431 were advanced during the PDI. 

Test pits TP-14 and TP-15 were also advanced during previous investigations. The borings and test pits 

indicate that the material below base grade elevation consists of fill overlying native soils, which overlie 

bedrock. The fill material consists of fine to coarse sand, silt and gravel mixed with construction debris 

(asphalt, concrete fragments, and brick pieces), as well as plastic, slag, glass, and ceramic fragments. 

Natural soils consist of sand with varied amounts of silt and gravel. Peat layers were noted in borings 

B-13, SB428, and SB429 at elevations ranging from -8 to 2 feet. Till was encountered in the northwest 

portion of Area 6, at borings MW-102, SB403, and SB429. The top of the till ranged from -10 to -7 feet in 

elevation. The bedrock in Area 6 is conglomerate, based on boring SB413. Other boring logs from Area 6 

did not specify bedrock material. The elevation of the top of bedrock drops from about -5 feet at SB431 in 

the east to below -15 feet in the northwestern portion of the area.   

 

Several boring and test pit logs from Area 6 indicated potential petroleum contamination. Petroleum 

saturated soils were noted in borings SB403, SB404, SB429, MW-102, and MW-2S, which are located 

directly north of the central mound. The heaviest contamination visible was generally found at elevations 

of -1 to 5 feet. Borings with staining, a sheen on water in samples collected below the water table, and/or 

odor included SB414, SB430, SB431, MW-10S, B-3, and B-13. The bottom of test pits TP-14 and TP-15 

also had stained soils. Jar headspace results are provided in Table 4-2C. 

 

A total of 42 samples were collected at Area 6 from intervals below the base grade elevation. The 

concentrations exceeding the PRGs and all TPH values are depicted in Figure 4-8 and on Table 4-3. A 

complete list of analytical results is presented in Appendix D. No analytes exceeded the PRGs below 

base grade elevation at B-13.  The table below provides a summary of the analyte detections exceeding 

PRGs.  TPH was detected in 25 of 34 soil samples analyzed for this parameter. GRO was detected in 21 

of 31 samples, with detections ranging from 3,900 to 430,000 µg/kg; there is no PRG for GRO. The 

higher GRO concentrations indicate that a large proportion of the TPH in some samples may be 

composed of GRO, which are lighter and may be more mobile than other petroleum products. 

  

Area 6 PRG Exceedance Summary 

Parameter 
No. Samples 

Above PRG/No. 
Samples 

Range of PRG  
Exceedance Soil PRG 

Benzo(a)anthracene 13/42 935 – 14,000 µg/kg 900 µg/kg 
Benzo(a)pyrene 16/42 470 – 11,600 µg/kg 400 µg/kg 
Benzo(b)fluoranthene 11/42 1,100 – 13,500 µg/kg 900 µg/kg 
Benzo(g,h,i)perylene 4/42 890 – 6,650 µg/kg 800 µg/kg 
Benzo(k)fluoranthene 3/42 1400 J – 5,850 µg/kg 900 µg/kg 
Chrysene 16/42 410 – 9,900 µg/kg 400 µg/kg 
Dibenzo(a,h)anthracene 2/42 820 J – 1,550 µg/kg 400 µg/kg 
Ideno(1,2,3-cd)pyrene 2/42 2,300  J – 6,050 µg/kg 900 µg/kg 
Antimony 6/41 10.7 – 62.7 mg/kg 10 mg/kg 
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Parameter 
No. Samples 

Above PRG/No. 
Samples 

Range of PRG  
Exceedance Soil PRG 

Arsenic 18/41 7.3 – 53.6 J mg/kg 7.0 mg/kg 
Beryllium 3/41 0.42 – 0.55 mg/kg 0.4 mg/kg 
Lead 15/41 183 – 8,250 mg/kg 150 mg/kg 
Manganese 14/41 397 – 1,080 mg/kg 390 mg/kg 
TPH 14/34 780 – 21,000 J mg/kg 500 mg/kg 

 
4.3.3  Cross-Section Results 
 
Subsurface conditions in the eastern section of the Site are depicted by cross-sections H-H’, I-I’, J-J’, and 

K-K’, as well as the eastern portion of cross-section A-A’. Refer to Figure 4-2 and Figure 4-5 for cross-

sections. 

 

The bottom of fill elevations for cross-section H-H’ average 8.1 feet for the southern portion of the cross 

section (through SB411), then drop to an average of 2.4 feet north of the central mound.  In cross-

section I-I’ two fill areas are found, at SB423 (fill bottom 6.0 feet) and from SB412 to SB 404.  Northward 

from SB412, the fill elevation drops from 10.5 feet to -3.1 feet at SB404. In cross-section J-J’, the fill is 

intermittent and the elevation of the bottom of fill averages approximately 7 feet (or about 4 feet thick). In 

cross-section K-K’, the fill bottom elevation averages 11 feet and pinches out by SB425.  

                                                           

4.4  GEOTECHNICAL INFORMATION 
 
Table 4-4 presents a summary of the soil types as determined from both a mechanical analysis and 

hydrometer analysis to determine the grain size.  The soil samples were classified using the Unified Soil 

Classification System.  This analytical method provides data on the sand and fine gravel fraction and the 

silt and clay fractions of the soils.  A review of Table 4-4 indicates that the soils tested consist of silty 

sands with a few samples of clayey sands, silt, and two gravel samples.  All of the gravel samples consist 

of fine gravel.  It should be noted that some coarse gravel to cobbles are noted on the boring logs for 

these samples.  The boring logs are presented in Appendix B.  Grain size analysis data is provided in 

Appendix D. 

 

The blows counts recorded during sample collection are also presented on the table.  These blow counts 

are for a 3-inch split barrel sampler advanced using a 300-pound hammer falling 18 inches.  This 

sampling method was used in order to collect a large enough sample volume for all analytical parameters 

including grain size.  Further review of the table indicates that the sample collected from SB-428 was 

advanced by placing the 300-pound hammer on the drill rods and did not require any driving to advance 

the sampler.  This would indicate that these are very loose sands. 
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Table 4-4 also presents the sample depth for the lowest blow counts for each of the boring where grain 

size analysis was conducted.  A review of these data indicates that low blow counts indicating loose 

sands were observed at SB-429, 404, and 430.  These locations may also represent areas of concern 

regarding the stability of these materials. 

 

These very loose and loose sands may represent potential stability problems during soil excavation and 

later construction.  The stability issues may extent past the construction period and may impact some 

structures if settlement should occur after construction.  Further investigation of the properties and extent 

of the subsurface materials within the proposed revetment may be appropriate as part of the revetment 

design. 

 

4.5  GROUNDWATER ELEVATION 
 

During evaluation of soil data, it became apparent that groundwater elevation will impact any possible 

excavation of contaminated soils at the site.  Additionally, it was recognized that the water table fluctuates 

not only with season, but also with the 12 hour tidal cycle.  Therefore, existing data was researched to 

estimate a low observed groundwater contour.  The groundwater levels used for this evaluation are 

presented on Table 4-5.  The contours are presented on Figure 4-9. 
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5.0  SUMMARY AND CONCLUSIONS 
  

This section presents a summary of the results of the OFFTA subsurface soil investigations, including a 

basis for possible excavations for the soil removal action. The analytical data at various depths were 

compared against fill, water table, and bedrock elevations. This analysis was conducted in order to 

determine trends in the data and provide support for proposed excavation depths. In general, metals 

exceeded the PRGs over the entire site and at all sample depths, while PAH and TPH concentrations 

varied widely. 

 
5.1  ORGANICS SUMMARY  
 

PAH and TPH concentrations varied over the site; however, the analytical data indicates that the majority 

of organics exceeding the PRGs were clustered in specific areas and depths. Exceedances for each 

section are depicted on Figure 4-6 through 4-9. All of the boring locations are presented on Figure 4-1. 

 

5.1.1  Western Section 
 

The lowest organic concentrations overall were located in the western section of the Site. Locations 

exceeding the site PRGs are depicted in Figure 4-6; refer to Appendix D1 for the complete analytical 

results, including exceedances.  

 

At Area 1, PAHs exceeding the PRGs were limited to the fill at boring SB416, with a minimum elevation of 

2.5 feet (6 feet below base grade elevation). Along the shoreline (Area 2), the deepest samples in each 

boring exceeding the organic PRGs were found from elevations of -1.1 to 3.4 feet. Two of the borings 

(MW-4S/SB-7 and SB407) had PAH exceedances of the PRGs below both the water table and the 

bottom of fill. 

 

TPH did not exceed the Site PRGs at Area 1. At Area 2, only one sample from SB407 exceeded the PRG 

for TPH. The sample elevation of -1 to 1 foot was below the water table (3 feet) and the bottom of fill (7 

feet). 

 

5.1.2  Central Section 
 

The highest concentrations of PAHs and TPH were encountered from Area 3, in the southern portion of 

the central section. The shoreline (Area 4) had much lower concentrations of organics. Locations 

exceeding the site PRGs are depicted in Figure 4-7; refer to Appendix D1 for complete analytical results, 

including exceedances.  
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PAH exceedances were found mainly in the southeast portion of Area 3, at elevations ranging from the 

base grade elevation to between 0 and 8 feet. The maximum exceedance depths were above or within 

two feet of the water table. The fill at Area 3 did not extend below the water table. At Area 4, the only PAH 

samples exceeding the PRGs were found at elevations of 4 to 6.5 feet and were located at or above the 

water table and bottom of fill. 

 

TPH exceeded the PRG laterally throughout Area 3. The zone of TPH contamination is generally located 

at elevations of 1 to 6 feet, with deeper contamination (down to -2 feet) at SB420. The contamination is 

generally within two feet of the water table and at or below the bottom of fill. At Area 4, none of the 

samples collected exceeded the PRG for TPH. 

 

5.1.3  Eastern Section 
 

The eastern section of the Site had more contamination to the north (along the shoreline), where the fill 

depth and depth to bedrock was much deeper. Locations exceeding the site PRGs are depicted in 

Figure 4-8; complete analytical results and exceedances are provided in Appendix D1.  

 

Samples exceeding the PRGs were located close to the shoreline and in the western portion of the 

section; the only exceedances in Area 5 were located near the edge of Area 3 to the west and Area 6 to 

the north. The PAH exceedances in Area 5 were found at the water table (around 6 feet), which was 

generally at the same elevation as the bottom of fill. PAH detections were below the PRGs in the 

southern portion of Area 5, where the bedrock was generally within 6 feet of the ground surface. The PAH 

exceedances in Area 6 ranged in elevation from 0 to 6.5 feet, with the deepest exceedances within two 

feet of the water table. 

 

TPH concentrations exceeding the PRG in the eastern section were located close to the shoreline. Two 

samples in Area 5 exceeded the TPH PRG, at elevations of 5 to 7 feet. At area 6, TPH was detected at 

concentrations above the PRG from elevations of -3 to 10 feet, in zones that were up to six feet thick. The 

bottom of the TPH exceedance zone tended to be below the water table in most borings. 

 
5.2  METALS SUMMARY  
 
Almost every sample analyzed for metals exceeded at least one PRG, usually arsenic or manganese. 

Unlike the other contaminants, the metals exceedances did not decrease at depth. In order to determine 

whether the high metals concentrations at the Site are naturally occurring or are present as a result of the 

fill, the samples from different soil units across the site (natural soil, fill, and till) were averaged and 

compared. The table below presents a summary of the average metals concentrations for fill, natural soil, 
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and till.  In order to remove any ambiguity caused by reworked natural materials and clean fill, only 

samples with or present at elevations above manmade materials found were considered to be “fill” and 

only samples at or below soils with intact structures (varves or organic deposits) were considered to be 

“natural soil”.  Data used for this summary is presented in Appendix E.  For this summary, only metals 

with a site PRG are listed. 

 

Metals Exceedance Comparison 

 
Till 

Average 
(mg/kg) 

No. of 
detects 

No. of 
samples 
collected 

Natural 
soil 

Average 
(mg/kg) 

No. of 
detects 

No. of 
samples 
collected 

Fill 
Average 
(mg/kg) 

No. of 
detects 

No. of 
samples 
collected 

Antimony 4.3 14 17 4.4 7 8 5.0 27 41 
Arsenic 12.9 17 17 6.0 9 9 10.7 40 41 
Beryllium 0.37 16 17 0.28 8 8 0.30 31 41 
Lead 12.6 17 17 160.1 9 9 888.1 41 41 
Manganese 899.2 17 17 334.3 9 9 408.0 41 41 

 

The summary table above shows that average concentrations of manganese and arsenic are higher in till 

than in natural soil or fill.  The presence of these metals in the till indicates that the metals are a product 

of bedrock degradation, or other natural process.  Contrarily, the average concentration of lead is higher 

in fill than in the till or natural soils, clearly showing an association of lead with the fill material at the site. 

Average concentrations of beryllium and antimony are similar in all three units. 

 

The till at the site is generally a very dense gravelly and/or sandy silt with occasional clay noted.  As an 

ice-deposited material, the till may have incorporated local and foreign (brought to the site from previous 

glacial events) material.  Till found during the PDI field work that are over 4 feet thick is shown in borings 

SB409, SB416, SB417, and SB433.  The high density of the till is reflected in the blow counts for each of 

these borings, which range from 12 to 120 blows per 6-inch interval in the second and third sections of 

each 2-foot sample.  This high-density material shows that till is a confining layer on this site and 

significant penetration of contaminants (particularly water soluble contaminants), in or out of the till is 

highly unlikely.  Thus, the concentrations of metals detected in the till are most likely components of the 

till or bedrock and not a man-made source. 

 

This data indicates that lead is the only metal which is clearly associated with the site fill and associated 

contamination. Therefore, of the metals for which PRGs were calculated, only lead should be used to 

consider soils actionable or to direct excavations as part of the soil removal actions. 
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5.3                     CONCLUSIONS 

 
5.3.1  Recommended Removal Action Goals   
 

Removal action goals need to be established for the site in order to target contaminants for removal that 

pose risk to receptors under expected future use of the property.  Removal action goals will be developed 

in the Action Memorandum, based on the data accumulated to date, and provided in this and other 

reports.  Removal action goals are based on risk based data and refined through risk-management 

processes, which have been conducted for this site through meetings held between the stakeholders.  

This section provides a basis for determining the removal action goals, utilizing the data collected as part 

of the soil pre-design investigation, and other information published in the RI and the FS for the site. 

 

In the RI and the FS reports, Contaminants of Potential Concern (COPCs) were identified as those 

contaminants that provide risk at or above the target risk levels considered actionable by the EPA and 

RIDEM. In the FS, Preliminary Remediation Goals (PRGs) were calculated for those COPCs using the 

exposure assumptions used for the risk assessment, but also with consideration to RIDEM regulatory 

guidelines, and chemical-specific ARARs.  Candidate PRGs were developed in the FS for each of the 

COPCs with the following considerations: 

 
Risk-Based PRGs: PRGs for carcinogens were based on a cancer risk of 1 x 10-6 for carcinogens 

and an HQ of 1.0 for non-carcinogens, with the more conservative of the two being chosen as the 

risk-based PRG. 

 

RIDEM-Based PRGs: The lower of the Residential DEC and GB Leachability Criteria was considered 

as a possible PRG for each chemical. 

 

Chemical-Specific ARARs/TBCs: Candidate PRGs for three chemicals were determined by guidance 

and TBCs.  These chemicals are Aroclor-1254, lead, and 2,3,7,8-TCDD (dioxin) equivalents.   

 
Detection Limits: Two semivolatile chemicals, benzo(a)pyrene and dibenz(a,h)anthracene, are 

controlled by quantitation limits, as footnoted in the RIDEM Method 1 Direct Exposure tables. 

 

Background Concentrations: Metals are naturally present in soil, and therefore, the background 

concentration values were measured, calculated and negotiated with RIDEM, and considered in the 

PRG and Removal Action Goals selection process.   

 

The candidate PRGs identified for each contaminant using the methods described above were screened 

to select the PRG for that contaminant in the FS.  Following selection of the PRGs, Contaminants of 
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Concern (COCs) for the site were selected from the PRG list.  COCs were defined as contaminants that 

would require removal for the purposes of the FS.  All the contaminants from the PRG list were selected 

as COCs in the FS with the exception of Aroclor 1254 and dioxin (2,3,7,8 TCDD) equivalents.  These 

were removed from the COC list because the highest concentrations of these contaminants detected at 

the site were still below the PRG concentration selected.   

 

State regulatory standards for petroleum and petroleum contaminants that were not selected from the risk 

assessment were also selected as PRGs, and the contaminants were retained as COCs.  These were 

chosen since they are likely to be associated with the petroleum released at the site, and because state 

regulations require criteria for petroleum be met if site use is not restricted.  

 

After evaluation of the soil pre-design investigation data described in previous sections of this report, 

removal action goals for soil have been selected and are recommended for implementation.  These 

removal action goals have been selected based on the risk-based processes stated in the RI and the FS 

and supporting documents, and based on the conditions found at the site during this and other 

investigations.   

 

Table 5-1 presents the chemicals retained as COCs from the Feasibility Study, and the PRGs 

recommended for implementation as removal action goals.  The notes on the table provide a basis of the 

recommendation to use or not use the PRG as a removal action goal. 

 

5.3.2 Excavation Depths 
 

Utilizing the recommended removal action goals provided in Table 5-1, excavation extent was evaluated 

for the soil removal action at the OFFTA site.  Excavation extents are based on the following factors:     

 

• Risk-based remediation goals are applicable to a depth of 10 feet below ground surface.   

• Some regulatory goals are limited to the vadose zone (direct exposure criteria), though others 

(free product) have no such limitation, and are applicable to any media. 

• Excavation extents will be limited by physical conditions of the site (water table).   

 

This subsection describes development of target depths of excavations for the soil removal action. 

 

Risk Based Criteria: 

 

While residential risk is based on possible exposure to soils within 10 feet of the ground surface, the 

water table at the site is noted to be above that level (within 5-6 feet of the ground surface).  It is likely 
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that the shallow water table would preclude residential exposure to soils below that level, however, based 

on EPA guidance and risk parameters published in the RI report for this site, it is presumed that there is 

some possibility for residential exposure to a depth of 10 feet. Based on the data provided in this report, it 

is noted that some of the contaminants that exceed risk based the removal action goals exist at the site 

below the low observed water table.   

 

The Navy correspondence dated December 23, 2004 presented several excavation options to acquire 

different groups of contaminants below the water table by isolating the areas and dewatering, or digging 

“in the wet”.  A second correspondence from the Navy (January 11, 2005) presented an abbreviated 

residual risk calculation for each of the excavation options.  The residual risk calculations indicated that 

an excavation to the water table would likely result in a condition within the acceptable risk range (cancer 

risk less than 1E-5) from site related COCs, and that conducting additional excavations below the water 

table would not significantly reduce the risk further.   

 

However, lead, which is a site-related contaminant, and which is not addressed in the residual cancer risk 

calculations, is present at concentrations exceeding acceptable concentrations above the target depth of 

10 feet below ground surface.  A blood-lead model would be used to calculate residual risk to this 

contaminant as well, although it has not been conducted as was the residual cancer risk. Therefore, 

elevated concentrations of lead will also require excavation below the water table to acquire these 

contaminants.   

 

RIDEM Criteria: 

 

RIDEM Direct Exposure Criteria (DECs) were selected as PRGs for some of the contaminants as 

described in Table 5-1.  In accordance with RIDEM regulations, DECs are not applicable below the water 

table.  

 

However, during subsequent discussions with the regulatory parties held January 13, 2005, February 3, 

2005, and February 22, 2005, RIDEM stated that the presence of free product is also an actionable 

condition similar to the exceedance of a PRG (RIDEM remediation Regulations Section 8.07A). RIDEM 

stated that the oily soil found at and below the water table contained free product (refer to meeting 

minutes from January 13, 2005).  In consideration of this, it is recommended that the excavation extend 

below the water table in areas where oily soil is present and TPH was found in excess of the RIDEM 

residential criteria of 500 mg/kg.  The removal of oily soils and soils with TPH exceeding 500 mg/kg will 

further aid in reduction of the residual concentrations of petroleum related contaminants that pose risk.   

 



W5204308F 5-7   CTO 833   

Physical Limitations: 

 

Although it is recognized that some of these oily soils could extend well below the water table, the 

excavation will need to be halted at a depth at which continued excavation is no longer effective.  

Excavation more than 2-3 feet below the standing water table will undermine and destabilize side walls of 

the adjacent work areas.  Because the site is tidal on three sides, and ocean water table elevation is 

expected be between 0 and + 4.0 (+/- approximately 1 foot) feet elevation it is anticipated that this 

limitation will be encountered in some areas.  During excavation in the water table, diligent use of oil 

booms and silt curtains will be necessary to prevent contaminant migration. 

 

Estimation of Depth and Volume: 

 

The site remains subdivided into grid cells, approximately 100 feet x 100 feet, as shown on figures 

presented in previous sections (refer to Figure 4-9).  The data from the borings within each grid cell were 

considered and used to develop a target depth of excavation for that cell.  This cell-by-cell assessment is 

presented in Table 5-2.  The cell-by-cell assessment was conducted for the purposes of quantifying 

volume of soil and fill that exceed the recommended removal action goals.  It is not likely that a removal 

action would be conducted cell-by-cell, a work plan or design document for excavation will be prepared to 

describe how the removal would actually be conducted when it is planned. 

 

As shown on Table 5-2, a total of 66,000 cubic yards of soil and fill is present in place that contains 

contaminants exceeding recommended removal action goals, based on the data available.  

 

This volume presumes excavation of each grid cell to the deepest point in that cell where data shows that 

the recommended removal action goals are exceeded.  Depths are calculated based on the designed 

elevation of the ground surface after the soil mounds are removed (“Base Grade Elevation”), and the 

bottom-most elevation in the grid cell at which recommended removal action goals are exceeded. 

Volumes are calculated based on the surface area of the grid cells and the depth of the exceedances in 

each cell.  Target contaminants for each cell are identified and target elevations for those depths are 

shaded. 

 

Excavation Limitation: 

 

Table 5-3 presents a target excavation elevation and depth for each grid cell based on the data evaluated 

in this report.  A recommended excavation limitation is based on the same information presented in 

Table 5-2, although depths are limited in some cells based on the standing water table.   
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As shown in Table 5-3, the removal action goals are exceeded near or just below the water table in most 

grid cells.  In some areas, no goals are exceeded although fill is present from demolition of former 

buildings.  As stated in the FS, fill above the water table will require removal and disposal as a part of this 

action.  In other areas, the removal action goals are exceeded below the depths that excavation is likely 

to be possible (excavation to more than 3 feet below the water table is not likely to be possible due to side 

slope undermining and failure). The Target Grid Cell Excavation column presents the maximum 

excavation elevation, adjusted to be no more than three feet below the low observed water table in any 

area.   

 

Based on these evaluations, an estimated volume of 59,000 cubic yards of material may be removed 

(Table 5-3).  Actual excavations and volumes would depend on the extent of petroleum and contaminants 

encountered, the actual elevation of the water table, the stability of the side slopes of the areas adjacent 

to the active excavation, and the resulting ability to effectively dig into the soils below the water table.   
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TABLE 1-1

SOIL PRELIMINARY REMEDIATION GOALS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Parameter Soil PRG units
SVOCs Benzo(a)anthracene 900 µg/kg

Benzo(a)pyrene 400 µg/kg
Benzo(b)fluoranthene 900 µg/kg
Benzo(g,h,i)perylene 800 µg/kg
Benzo(k)fluoranthene 900 µg/kg
Chrysene 400 µg/kg
Dibenzo(a,h)anthracene 400 µg/kg
Indeno(1,2,3-cd)pyrene 900 µg/kg

TPH TPH 500 mg/kg
Metals Antimony 10 mg/kg

Arsenic 6.2 mg/kg
Beryllium 0.4 mg/kg
Lead 150 mg/kg
Manganese 390 mg/kg

Notes:
Source: Table 2-9, Feasibility Study for OFFTA, NAVSTA Newport, RI; TtNUS, September 2002
µg/kg microgram per kilogram
mg/kg milligram per kilogram
PCBs polychlorinated biphenyls 
PRG Preliminary Remediation Goal
SVOCs semivolatile organic compounds
TCDD tetrachlorodibenzo-p-dioxin
TPH total petroleum hydrocarbons

W5204308F CTO 833
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Analysis

VOC SVOC PAH Pest/ 
PCBs

TAL 
Metals Cyanide TPH GRO

Area 1
B-9 RI (Ph II) 11/23/1993 17.7 8.0 (no subsurface soil samples) -- -- -- -- -- -- -- --
B-10 RI (Ph II) 11/23/1993 13.7 8.0 (no subsurface soil samples) -- -- -- -- -- -- -- --
B-11 RI (Ph II) 11/24/1993 8.4 8.4 B112-112493 4.0 6.0 4.4 2.4 X X -- X X X -- --

SB415 PDI 11/18/2003 13.3 8.0 SB-415-0608 6.0 8.0 7.3 5.3 -- -- X -- X -- X X
 SB-415-1012 10.0 12.0 3.3 1.3 -- -- X -- X -- X X

SB416 PDI 11/19/2003 11.5 8.5 SB-416-0406 4.0 6.0 7.5 5.5 -- -- X -- X -- X X
SB-416-0810 8.0 10.0 3.5 1.5 -- -- X -- X -- X X
SB-416-1214 12.0 14.0 -0.5 -2.5 -- -- X -- X -- X X
SB-416-1618 16.0 18.0 -4.5 -6.5 -- -- X -- X -- X X

SB417 PDI 11/19/2003 8.5 8.5 SB-417-0406 4.0 6.0 4.5 2.5 -- -- X -- X -- X X
SB-417-0608 6.0 8.0 2.5 0.5 -- -- X -- X -- X X
SB-417-1012 10.0 12.0 -1.5 -3.5 -- -- X -- X -- X X
SB-417-1416 14.0 16.0 -5.5 -7.5 -- -- X -- X -- X X
SB-417-1820 18.0 20.0 -9.5 -11.5 -- -- X -- X -- X X

SB418 PDI 12/3/2003 10.0 8.0 SB-418-0406 4.0 6.0 6.0 4.0 -- -- X -- X -- X X
SB-418-0810 8.0 10.0 2.0 0.0 -- -- X -- X -- X X
SB-418-1214 12.0 14.0 -2.0 -4.0 -- -- X -- X -- X X
SB-418-1618 16.0 18.0 -6.0 -8.0 -- -- X -- X -- X X

SB433 PDI 11/26/2003 17.3 8.0 SB-433-1214 12.0 14.0 5.3 3.3 -- -- X -- X -- X X
SB-433-1618 16.0 18.0 1.3 -0.7 -- -- X -- X -- X X
SB-433-2022 20.0 22.0 -2.7 -4.7 -- -- X -- X -- X X
SB-433-2426 24.0 26.0 -6.7 -8.7 -- -- X -- X -- X X
SB-433-2830 28.0 30.0 -10.7 -12.7 -- -- X -- X -- X X

Area 2
B-8 RI (Ph II) 11/22/1993 11.5 7.0 B82-112293 8.0 10.0 3.5 1.5 X X X -- X X -- --

MW-4S(B-7) RI (Ph I) 4/19/1990 8.1 8.1 B071-419 4.0 6.0 4.1 2.1 X X X -- X X -- --
B072-419 6.0 8.0 2.1 0.1 X X X -- X X -- --

TABLE 4-1

Sample 
Elevation    

(1)
Location Surface 

Elevation (1) Sample ID
Sample 
Depth       

(2)
Event Date

SUBSURFACE SOIL SAMPLE ANALYSIS SUMMARY

 

Base Grade 
Elevation (1)

OLD FIRE FIGHTING TRAINING AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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Analysis

VOC SVOC PAH Pest/ 
PCBs

TAL 
Metals Cyanide TPH GRO

Area 2 (cont.)
SB405 PDI 11/18/2003 7.0 7.0 SB-405-0204 2.0 4.0 5.0 3.0 -- -- X -- X -- X X

SB-405-0608 6.0 8.0 1.0 -1.0 -- -- X -- X -- X X
SB-405-1012 10.0 12.0 -3.0 -5.0 -- -- X -- X -- X X
SB-405-1416 14.0 16.0 -7.0 -9.0 -- -- X -- X -- X X

SB406 PDI 12/3/2003 11.4 7.0 SB-406-0608 6.0 8.0 5.4 3.4 -- -- X -- X -- X X
SB-406-1012 10.0 12.0 1.4 -0.6 -- -- X -- X -- X X
SB-406-1416 14.0 16.0 -2.6 -4.6 -- -- X -- X -- X X
SB-406-1820 18.0 20.0 -6.6 -8.6 -- -- X -- X -- X X

SB407 PDI 12/1/2003 12.9 7.0 SB-407-0810 8.0 10.0 4.9 2.9 -- -- X -- X -- X X
SB-407-1214 12.0 14.0 0.9 -1.1 -- -- X -- X -- X X
SB-407-1618 16.0 18.0 -3.1 -5.1 -- -- X -- X -- X X
SB-407-2022 20.0 22.0 -7.1 -9.1 -- -- X -- X -- X X

Area 3
B-6 RI (Ph I) 4/19/1990 10.1 10.1 B061-419 4.0 6.0 6.1 4.1 X X X -- -- -- -- --

 B062-419 10.0 12.0 0.1 -2.0 X X X -- X X -- --
MW-3 RI (Ph I) 4/24/1990 9.8 9.8 MW31-424 6.0 8.0 3.8 1.8 X X X -- X X -- --

 MW32-424 12.0 14.0 -2.2 -4.2 X X X -- X X -- --
MW-7S RI (Ph II) 11/29/1993 10.9 10.9 M72-112993 2.0 4.0 8.9 6.9 X X X -- X X -- --

TP1A, B, C RI (Ph II) 1/11/1994 10.5 10.5 TP11 (pipe) 4.0 6.0 6.5 X X X -- X X -- --
TP13 1.5 2.0 9.0 8.5 X X X -- X X -- --

 TP12 3.5 4.0 7.0 6.5 X X X -- X X -- --
TP-10 SRE 7/2/1997 10.5 10.5 (no subsurface soil samples) -- -- -- -- -- -- -- --
TP-11 SRE 7/2/1997 10.0 10.0 TP-11-0506 5.0 6.0 5.0 4.0 X X -- X X -- X --
TP-12 SRE 7/2/1997 9.0 9.0 TP-12-0405 4.0 5.0 5.0 4.0 X X -- X X -- X --
TP-17 SRE 7/7/1997 10.0 10.0 TP-17-0809 8.0 9.0 2.0 1.0 X X -- X X -- X --

MW-101 SRE 7/9/1997 9.4 9.4 SB-101-0608 6.0 8.0 3.4 1.4 X X -- X X -- X --
SB408 PDI 11/17/2003 8.0 8.0 SB-408-0204 2.0 4.0 6.0 4.0 -- -- X -- X -- X X

 SB-408-0608 6.0 8.0 2.0 0.0 -- -- X -- X -- X X

TABLE 4-1

SUBSURFACE SOIL SAMPLE ANALYSIS SUMMARY
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 2 OF 7

Location Event Date Surface 
Elevation (1)

Base Grade 
Elevation (1) Sample ID

Sample 
Depth       

(2)

Sample 
Elevation    

(1)
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Analysis

VOC SVOC PAH Pest/ 
PCBs

TAL 
Metals Cyanide TPH GRO

Area 3 (cont.)
SB409 PDI 11/20/2003 9.1 9.1 SB-409-0406 4.0 6.0 5.1 3.1 -- -- X -- X -- X X

SB-409-0608 6.0 8.0 3.1 1.1 -- -- X -- X -- X X
SB-409-1012 10.0 12.0 -0.9 -2.9 -- -- X -- X -- X X

SB410 PDI 11/21/2003 9.4 9.4 SB-410-0204 2.0 4.0 7.4 5.4 -- -- X -- X -- X X
SB-410-0608 6.0 8.0 3.4 1.4 -- -- X -- X -- X X
SB-410-1012 10.0 12.0 -0.6 -2.6 -- -- X -- X -- X X
SB-410-1416 14.0 16.0 -4.6 -6.6 -- -- X -- X -- X X
SB-410-1820 18.0 20.0 -8.6 -10.6 -- -- X -- X -- X X

SB419 PDI 11/18/2003 8.4 8.4 SB-419-0204 2.0 4.0 6.4 4.4 -- -- X -- X -- X X
SB-419-0608 6.0 8.0 2.4 0.4 -- -- X -- X -- X X
SB-419-1012 10.0 12.0 -1.6 -3.6 -- -- X -- X -- X X

SB420 PDI 11/21/2003 10.0 10.0 SB-420-0204 2.0 4.0 8.0 6.0 -- -- X -- X -- X X
SB-420-0608 6.0 8.0 4.0 2.0 -- -- X -- X -- X X
SB-420-1012 10.0 12.0 0.0 -2.0 -- -- X -- X -- X X
SB-420-1416 14.0 16.0 -4.0 -6.0 -- -- X -- X -- X X
MW32-424 12.0 14.0 -12.0 -14.0 X X X -- X X -- --

SB421 PDI 11/21/2003 10.8 10.8 SB-421-0204 2.0 4.0 8.8 6.8 -- -- X -- X -- X X
SB-421-0608 6.0 8.0 4.8 2.8 -- -- X -- X -- X X
SB-421-1214 12.0 14.0 -1.2 -3.2 -- -- X -- X -- X X
SB-421-1416 14.0 16.0 -3.2 -5.2 -- -- X -- X -- X X
SB-421-1820 18.0 20.0 -7.2 -9.2 -- -- X -- X -- X X

SB422 PDI 12/3/2003 11.8 11.8 SB-422-0204 2.0 4.0 9.8 7.8 -- -- X -- X -- X X
SB-422-0608 6.0 8.0 5.8 3.8 -- -- X -- X -- X X
SB-422-1012 10.0 12.0 1.8 -0.2 -- -- X -- X -- X X
SB-422-1416 14.0 16.0 -2.2 -4.2 -- -- X -- X -- X X
SB-422-1820 18.0 20.0 -6.2 -8.2 -- -- X -- X -- X X

SB432 PDI 11/20/2003 9.8 9.8 SB-432-0204 2.0 4.0 7.8 5.8 -- -- X -- X -- X X
SB-432-0608 6.0 8.0 3.8 1.8 -- -- X -- X -- X X
SB-432-1012 10.0 12.0 -0.2 -2.2 -- -- X -- X -- X X
SB-432-1416 14.0 16.0 -4.2 -6.2 -- -- X -- X -- X X
SB-432-1820 18.0 20.0 -8.2 -10.2 -- -- X -- X -- X X
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Location Event Date Surface 
Elevation (1)

Base Grade 
Elevation (1) Sample ID

Sample 
Depth       

(2)

Sample 
Elevation    

(1)
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Analysis

VOC SVOC PAH Pest/ 
PCBs

TAL 
Metals Cyanide TPH GRO

Area 4
B-5 RI (Ph I) 4/17/1990 7.8 7.8 B051-417 4.0 6.0 3.8 1.8 X X X -- X X -- --

B052-417 6.0 8.0 1.8 -0.2 X X X -- X X -- --
B-12 RI (Ph II) 11/24/1993 7.9 7.9 B122-112493 2.0 4.0 5.9 3.9 X X X -- X X -- --

MW-11S RI (Ph II) 12/1/1993 7.9 7.9 M112-112993 2.0 4.0 5.9 3.9 X X X -- X X -- --
MW-11R RI (Ph II) 12/15/1993 7.6 7.6 (no subsurface soil samples) -- -- -- -- -- -- -- --
SB400 PDI 12/1/2003 7.3 7.3 SB-400-0002 0.0 2.0 7.3 5.3 -- -- X -- X -- X X

 SB-400-0608 6.0 8.0 1.3 -0.7 -- -- X -- X -- X X
SB401 PDI 11/19/2003 7.9 7.9 SB-401-0204 2.0 4.0 5.9 3.9 -- -- X -- X -- X X

SB-401-0810 8.0 10.0 -0.1 -2.1 -- -- X -- X -- X X
SB-401-1012 10.0 12.0 -2.1 -4.1 -- -- X -- X -- X X

SB402 PDI 11/18/2003 8.4 8.4 SB-402-0204 2.0 4.0 6.4 4.4 -- -- X -- X -- X X
SB-402-0810 8.0 10.0 0.4 -1.6 -- -- X -- X -- X X
SB-402-1214 12.0 14.0 -3.6 -5.6 -- -- X -- X -- X X
SB-402-1618 16.0 18.0 -7.6 -9.6 -- -- X -- X -- X X
SB-402-1820 18.0 20.0 -9.6 -11.6 -- -- X -- X -- X X

SB427 PDI 11/24/2003 8.3 8.3 SB-427-0204 2.0 4.0 6.3 4.3 -- -- X -- X -- X X
SB-427-0608 6.0 8.0 2.3 0.3 -- -- X -- X -- X X

Area 5
B-1 RI (Ph I) 4/18/1990 12.5 12.5 B011-418 6.0 8.0 6.5 4.5 X X X -- X X -- --
B-2 RI (Ph I) 4/18/1990 12.9 12.9 B021-418 2.0 4.0 10.9 8.9 X X X -- X X -- --

B022-418 6.0 8.0 6.9 4.9 X X X -- X X -- --
 B023-418 8.0 10.0 4.9 2.9 X X X -- X X -- --

B-4 RI (Ph I) 4/20/1990 11.5 11.5 B041-420 4.0 6.0 7.5 5.5 X X X -- X X -- --
B042-420 10.0 12.0 1.5 -0.5 X X X -- X X -- --

B-14 RI (Ph II) 12/13/1993 30.7 10.5 (no subsurface soil samples) -- -- -- -- -- -- -- --
B-15 RI (Ph II) 12/13/1993 27.6 10.5 B152-121393 17.0 19.0 10.6 8.6 X X X -- X X -- --
B-17 RI (Ph II) 11/24/1993 11.5 11.5 B132-112393 2.0 4.0 9.5 7.5 X X X -- X X -- --

MW-1R RI (Ph I) 4/23/1990 11.3 11.3 (no subsurface soil samples) -- -- -- -- -- -- -- --
MW-8R RI (Ph II) 12/13/1993 12.7 12.7 (no subsurface soil samples) -- -- -- -- -- -- -- --
MW-9R RI (Ph II) 12/13/1993 11.7 11.0 (VOC samples only) X -- -- -- -- -- -- --

Sample 
Elevation    

(1)

OLD FIRE FIGHTING TRAINING AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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Location Event Date Surface 
Elevation (1)

Base Grade 
Elevation (1) Sample ID

Sample 
Depth       

(2)

TABLE 4-1 

SUBSURFACE SOIL SAMPLE ANALYSIS SUMMARY
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Analysis

VOC SVOC PAH Pest/ 
PCBs

TAL 
Metals Cyanide TPH GRO

Area 5 (cont.)
TP2 RI (Ph II) 1/11/1994 13.0 10.0 TP22 4.5 4.5 8.5 8.5 X X -- X X X -- --

TP21 7.0 8.0 6.0 5.0 X X -- X X X -- --
TP3 RI (Ph II) 1/11/1994 15.0 10.0 TP31 7.0 8.0 8.0 7.0 X X -- X X X -- --

TP32 7.0 7.0 8.0 8.0 X X -- X X X -- --
TP-01 SRE 6/30/1997 12.0 12.0 (no subsurface soil samples) -- -- -- -- -- -- -- --
TP-02 SRE 6/30/1997 12.0 12.0 TP02-0203 2.0 3.0 10.0 9.0 X X -- X X -- X --
TP-03 SRE 6/30/1997 12.5 12.5 (no subsurface soil samples) -- -- -- -- -- -- -- --
TP-04 SRE 7/1/1997 12.5 12.5 (no subsurface soil samples) -- -- -- -- -- -- -- --
TP-05 SRE 7/1/1997 11.0 11.0 TP-05-0708 7.0 8.0 4.0 3.0 X X -- X X -- X --
TP-06 SRE 7/1/1997 12.5 12.5 TP-06-0607 6.0 7.0 6.5 5.5 X X -- X X -- X --
TP-07 SRE 7/2/1997 12.5 12.5 TP-07-0708 7.0 8.0 5.5 4.5 X X -- X X -- X --
TP-08 SRE 7/2/1997 11.5 11.5 TP-08-0304 3.0 4.0 8.5 7.5 X X -- X X -- X --
TP-09 SRE 7/2/1997 12.0 12.0 (no subsurface soil samples) -- -- -- -- -- -- -- --
TP-13 SRE 7/3/1997 13.0 10.0 TP-13-0607 6.0 7.0 7.0 6.0 X X -- X X -- X --
TP-16 SRE 7/7/1997 14.0 10.0 TP-16-1011 10.0 11.0 4.0 3.0 X X -- X X -- X --
SB411 PDI 11/24/2003 31.0 10.5 SB-411-2022 20.0 22.0 11.0 9.0 -- -- X -- X -- X X

SB-411-2224 22.0 24.0 9.0 7.0 -- -- X -- X -- X X
SB-411-2628 26.0 28.0 5.0 3.0 -- -- X -- X -- X X

SB412 PDI 11/25/2003 24.5 10.5 SB-412-1416 14.0 16.0 10.5 8.5 -- -- X -- X -- X X
SB423 PDI 11/25/2003 11.9 11.9 SB-423-0204 2.0 4.0 9.9 7.9 -- -- X -- X -- X X
SB424 PDI 11/26/2003 12.0 12.0 SB-424-0204 2.0 4.0 10.0 8.0 -- -- X -- X -- X X
SB425 PDI 11/26/2003 12.1 12.1 SB-425-0204 2.0 4.0 10.1 8.1 -- -- X -- X -- X X
SB426 PDI 11/25/2003 11.5 11.5 SB-426-0204 2.0 4.0 9.5 7.5 -- -- X -- X -- X X
SB434 PDI 12/2/2003 11.5 11.5 SB-434-0204 2.0 4.0 9.5 7.5 -- -- X -- X -- X X

SB-434-0608 6.0 8.0 5.5 3.5 -- -- X -- X -- X X
Area 6

B-3 RI (Ph I) 4/18/1990 10.1 10.1 B031-418 2.0 4.0 8.1 6.1 X X X -- -- -- -- --
B032-418 8.0 10.0 2.1 0.1 X X X -- X X -- --
B033-418 12.0 14.0 -1.9 -3.9 X X X -- X X -- --

B-13 RI (Ph II) 11/23/1993 8.9 8.9 B132-112393 4.0 6.0 4.9 2.9 X X X -- X X -- --

Event Date Surface 
Elevation (1)

Base Grade 
Elevation (1)

Sample 
Depth       

(2)

TABLE 4-1

SUBSURFACE SOIL SAMPLE ANALYSIS SUMMARY

Sample 
Elevation    

(1)

OLD FIRE FIGHTING TRAINING AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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Analysis

VOC SVOC PAH Pest/ 
PCBs

TAL 
Metals Cyanide TPH GRO

Area 6 (cont.)
SB426 PDI 11/25/2003 11.5 11.5 SB-426-0204 2.0 4.0 9.5 7.5 -- -- X -- X -- X X
SB434 PDI 12/2/2003 11.5 11.5 SB-434-0204 2.0 4.0 9.5 7.5 -- -- X -- X -- X X

SB-434-0608 6.0 8.0 5.5 3.5 -- -- X -- X -- X X
B-3 RI (Ph I) 4/18/1990 10.1 10.1 B031-418 2.0 4.0 8.1 6.1 X X X -- -- -- -- --

B032-418 8.0 10.0 2.1 0.1 X X X -- X X -- --
B033-418 12.0 14.0 -1.9 -3.9 X X X -- X X -- --

B-13 RI (Ph II) 11/23/1993 8.9 8.9 B132-112393 4.0 6.0 4.9 2.9 X X X -- X X -- --
B-16 RI (Ph II) 11/23/1993 9.2 9.2 B162-112393 2.0 4.0 7.2 5.2 X X X -- X X -- --

B163-112393 6.0 7.0 3.2 2.2 X -- -- -- -- -- -- --
MW-2S RI (Ph I) 4/23/1990 9.1 9.1 MW21-423 6.0 8.0 3.1 1.1 X X X -- X X -- --

MW22-423 12.0 14.0 -2.9 -4.9 X X X -- X X -- --
MW-2D RI (Ph II) 11/29/1993 9.2 9.2 (no subsurface soil samples) -- -- -- -- -- -- -- --
MW-10S RI (Ph II) 11/29/1993 10.4 10.4 M102-112993 4.0 6.0 6.4 4.4 X X X -- X X -- --
MW-102 SRE 7/7/1997 8.3 8.3 SB-102-0608 6.0 8.0 2.3 0.3 X X -- X X -- X --
TP-14 SRE 7/3/1997 10.0 10.0 TP-14-0304 3.0 4.0 7.0 6.0 X X -- X X -- X --
TP-15 SRE 7/3/1997 9.0 9.0 TP-15-0506 5.0 6.0 4.0 3.0 X X -- X X -- X --
SB403 PDI 11/25/2003 9.4 9.4 SB-403-0204 2.0 4.0 7.4 5.4 -- -- X -- X -- X X

SB-403-0608 6.0 8.0 3.4 1.4 -- -- X -- X -- X X
SB-403-1012 10.0 12.0 -0.6 -2.6 -- -- X -- X -- X X

 SB-403-1416 14.0 16.0 -4.6 -6.6 -- -- X -- X -- X X
SB-403-1820 18.0 20.0 -8.6 -10.6 -- -- X -- X -- X X

SB404 PDI 11/25/2003 8.9 8.9 SB-404-0204 2.0 4.0 6.9 4.9 -- -- X -- X -- X X
SB-404-0608 6.0 8.0 2.9 0.9 -- -- X -- X -- X X
SB-404-1012 10.0 12.0 -1.1 -3.1 -- -- X -- X -- X X

  SB-404-1618 16.0 18.0 -7.1 -9.1 -- -- X -- X -- X X
SB-404-1820 18.0 20.0 -9.1 -11.1 -- -- X -- X -- X X

SB413 PDI 12/4/2003 10.6 10.6 SB-413-0204 2.0 4.0 8.6 6.6 -- -- X -- X -- X X
SB414 PDI 12/2/2003 10.7 10.7 SB-414-0204 2.0 4.0 8.7 6.7 -- -- X -- X -- X X

SB-414-0608 6.0 8.0 4.7 2.7 -- -- X -- X -- X X
SB-414-1012 10.0 12.0 0.7 -1.3 -- -- X -- X -- X X

TABLE 4-1

SUBSURFACE SOIL SAMPLE ANALYSIS SUMMARY
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Location Event Date Surface 
Elevation (1)

Base Grade 
Elevation (1) Sample ID

Sample 
Depth       

(2)

Sample 
Elevation    

(1)
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Analysis

VOC SVOC PAH Pest/ 
PCBs

TAL 
Metals Cyanide TPH GRO

Area 6 (cont.)
SB428 PDI 11/24/2003 8.0 8.0 SB-428-0204 2.0 4.0 6.0 4.0 -- -- X -- X -- X X

SB-428-0608 6.0 8.0 2.0 0.0 -- -- X -- X -- X X
SB-428-1012 10.0 12.0 -2.0 -4.0 -- -- X -- X -- X X

 SB-428-1416 14.0 16.0 -6.0 -8.0 -- -- X -- X -- X X
SB-428-1820 18.0 20.0 -10.0 -12.0 -- -- X -- X -- X X

SB429 PDI 11/25/2003 8.6 8.6 SB-429-0406 4.0 6.0 4.6 2.6 -- -- X -- X -- X X
SB-429-0608 6.0 8.0 2.6 0.6 -- -- X -- X -- X X
SB-429-1012 10.0 12.0 -1.4 -3.4 -- -- X -- X -- X X

   SB-429-1416 14.0 16.0 -5.4 -7.4 -- -- X -- X -- X X
SB-429-1820 18.0 20.0 -9.4 -11.4 -- -- X -- X -- X X

SB430 PDI 12/2/2003 9.8 9.8 SB-430-0204 4.0 6.0 5.8 3.8 -- -- X -- X -- X X
SB-430-0810 8.0 10.0 1.8 -0.2 -- -- X -- X -- X X
SB-430-1214 12.0 14.0 -2.2 -4.2 -- -- X -- X -- X X

  SB-430-1416 14.0 16.0 -4.2 -6.2 -- -- X -- X -- X X
SB431 PDI 11/26/2003 11.1 11.1 SB-431-0204 2.0 4.0 9.1 7.1 -- -- X -- X -- X X

SB-431-0810 8.0 10.0 3.1 1.1 -- -- X -- X -- X X
SB-431-1012 10.0 12.0 1.1 -0.9 -- -- X -- X -- X X

Notes:
(1) elevations presented in feet NGVD 1929 (MLW)      TPH total petroleum hydrocarbons
(2) feet below ground surface (November 2003)      VOC volatile organic compounds
GRO gasoline range organics      X sample was analyzed
ID identifier      -- sample was not analyzed
Pest pesticides
RI (Ph I) Phase I Remedial Investigation
RI (Ph II) Phase II Remedial Investigation
RI (Ph III) Phase III Remedial Investigation
PCBs polychlorinated biphenyls 
PAH polynuclear aromatic hydrocarbons 
PDI Pre-Design Investigation
SVOC semivolatile organic compounds
TAL Target Analyte List

TABLE 4-1

SUBSURFACE SOIL SAMPLE ANALYSIS SUMMARY
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Location Event Date Surface 
Elevation (1)

Base Grade 
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Depth       

(2)

Sample 
Elevation    

(1)

W5204308F CTO 833



Location
Surface 

Elevation 
(1)  

Sample 
Depth    

(ft bgs)

Sample 
Elevation  

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg) Petroleum Evidence from Boring Log

AREA 1
B-9 17.7 9.0 11.0 8.7 6.7 ND ND na -- --

11.0 12.0 6.7 4.7 NR NR na -- --
12.0 14.0 5.7 3.7 ND ND na -- --

B-10 13.7 0.0 2.0 13.7 12.7 ND ND na -- --
2.0 4.0 11.7 9.7 ND ND na -- --
4.0 6.0 9.7 7.7 NR NR na -- --
6.0 8.0 7.7 5.7 ND ND na -- --

B-11 8.4 2.0 4.0 6.4 4.4 ND ND na 170 --
4.0 6.0 4.4 2.4 ND ND na -- --
6.0 8.0 2.4 0.4 1.0 ND na ND --

 8.0 10.0 0.4 -1.6 1.0 ND na -- --
10.0 12.0 -1.6 -3.6 ND ND na ND --
12.0 14.0 -3.6 -5.6 ND ND na ND --
14.0 16.0 -5.6 -7.6 ND ND na -- --
16.0 18.0 -7.6 -9.6 ND ND na 13 --
18.0 20.0 -9.6 -11.6 ND ND na -- --
20.0 22.0 -11.6 -13.6 ND ND na --
22.0 24.0 -13.6 -15.6 ND ND na --
25.0 27.0 -16.6 -18.6 ND ND na --

SB415 13.3 4.0 6.0 9.3 7.3 na ND 0.0 -- --
6.0 8.0 7.3 5.3 na NR NR ND --
8.0 10.0 5.3 3.3 na ND 0.0 -- --

10.0 12.0 3.3 1.3 na NR NR 39 --
SB416 11.5 4.0 6.0 7.5 5.5 na 0.9 0.0 170 --

6.0 8.0 5.5 3.5 na 0.5 0.0 -- --
8.0 10.0 3.5 1.5 na 1.3 0.0 ND --

 10.0 12.0 1.5 -0.5 na 0.8 0.0 -- --
12.0 14.0 -0.5 -2.5 na 1.8 0.5 ND --
14.0 16.0 -2.5 -4.5 na 0.9 0.0 ND --
16.0 18.0 -4.5 -6.5 na 1.5 3.0 -- --
18.0 20.0 -6.5 -8.5 na 0.6 11.4 13 --
20.0 22.0 -8.5 -10.5 na na na -- --

SB417 8.5 2.0 4.0 6.5 4.5 na na na -- --
4.0 6.0 4.5 2.5 na 122.0 10.9 310 staining/petroleum odor
6.0 8.0 2.5 0.5 na 7.0 0.0 175 staining
8.0 10.0 0.5 -1.5 na 11.0 0.0 -- --

10.0 12.0 -1.5 -3.5 na 1.0 0.0 ND --
12.0 14.0 -3.5 -5.5 na 0.3 0.0 -- --
14.0 16.0 -5.5 -7.5 na 0.6 0.0 ND --
16.0 18.0 -7.5 -9.5 na 1.0 0.0 -- --
18.0 20.0 -9.5 -11.5 na 2.2 0.0 ND --

SB418 10.0 4.0 6.0 6.0 4.0 na 4.1 3.9 32 --
6.0 8.0 4.0 2.0 na 151.0 23.5 -- --
8.0 10.0 2.0 0.0 na 139.0 23.5 44 strong petroleum odor/potential saturation

10.0 12.0 0.0 -2.0 na 38.5 38.5 -- strong petroleum odor
12.0 14.0 -2.0 -4.0 na 25.0 25.0 ND petroleum odor/potential saturation
14.0 16.0 -4.0 -6.0 na 20.8 20.8 -- petroleum odor 
16.0 18.0 -6.0 -8.0 na 3.6 0.0 ND --
18.0 20.0 -8.0 -10.0 na 11.5 2.1 -- --
20.0 22.0 -10.0 -12.0 na na na -- --

OLD FIRE FIGHTING TRAINING AREA
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Location
Surface 

Elevation 
(1)  

Sample 
Depth    

(ft bgs)

Sample 
Elevation  

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg) Petroleum Evidence from Boring Log

SB433 17.3 12.0 14.0 5.3 3.3 na 24.6 47.3 190 --
14.0 16.0 3.3 1.3 na 116.0 326.7 -- --
16.0 18.0 1.3 -0.7 na 0.4 0.0 170 --
18.0 20.0 -0.7 -2.7 na 1.7 0.8 -- --
20.0 22.0 -2.7 -4.7 na 5.4 8.0 92 --
22.0 24.0 -4.7 -6.7 na 0.0 0.0 -- --
24.0 26.0 -6.7 -8.7 na 1.6 0.8 ND --
26.0 28.0 -8.7 -10.7 na 0.1 0.0 -- --

B-7(MW-4) 8.1 0.0 2.0 8.1 6.1 na 2.5 na -- --
2.0 4.0 6.1 4.1 na 3.8 na -- --
4.0 6.0 4.1 2.1 na 23.0 na -- petroleum odor
6.0 8.0 2.1 0.1 na 37.0 na -- strong petrol odor

 8.0 10.0 0.1 -1.9 na NR na -- petroleum odor
10.0 12.0 -1.9 -3.9 na 6.0 na -- --

B-8 11.5 4.0 6.0 7.5 5.5 NR NR na -- --
6.0 8.0 5.5 3.5 0.0 6.0 na -- --
8.0 10.0 3.5 1.5 0.0 7.0 na -- --

10.0 12.0 1.5 -0.5 NR NR na -- --
 12.0 14.0 -0.5 -2.5 28.0 20.0 na -- strong odor/staining

14.0 16.0 -2.5 -4.5 0.0 6.0 na -- odor
16.0 18.0 -4.5 -6.5 NR NR na -- slight odor
18.0 20.0 -6.5 -8.5 1.0 8.0 na -- slight odor
20.0 22.0 -8.5 -10.5 1.0 2.0 na -- slight odor
22.0 23.0 -10.5 -12.5 ND 4.0 na -- --

SB405 7.0 2.0 4.0 5.0 3.0 na 0.0 0.0 43 --
4.0 6.0 3.0 1.0 na 0.0 0.0 -- --
6.0 8.0 1.0 -1.0 na 0.0 0.0 92 --

 8.0 10.0 -1.0 -3.0 na 0.0 0.0 -- --
10.0 12.0 -3.0 -5.0 na 0.0 0.0 ND --
12.0 14.0 -5.0 -7.0 na 0.0 0.0 -- --
14.0 16.0 -7.0 -9.0 na 0.0 0.0 ND --

SB406 11.4 4.0 6.0 7.4 5.4 na 1.8 0.0 -- --
6.0 8.0 5.4 3.4 na 3.8 0.0 170 --
8.0 10.0 3.4 1.4 na 3.7 1.3 -- --

10.0 12.0 1.4 -0.6 na 2.7 5.2 69 --
 12.0 14.0 -0.6 -2.6 na 0.6 0.0 -- --

14.0 16.0 -2.6 -4.6 na 3.5 0.8 15 --
16.0 18.0 -4.6 -6.6 na 3.1 0.0 -- --
18.0 20.0 -6.6 -8.6 na 2.6 0.0 ND --

SB407 12.9 6.0 8.0 6.9 4.9 na 0.0 0.0 -- --
8.0 10.0 4.9 2.9 na 0.0 0.0 48 --

10.0 12.0 2.9 0.9 na 0.0 0.0 -- --
12.0 14.0 0.9 -1.1 na 19.1 29.2 900 sheen/potential petroleum saturation
14.0 16.0 -1.1 -3.1 na 0.1 1.1 -- sheen/potential petroleum saturation
16.0 18.0 -3.1 -5.1 na 4.1 4.7 23 sheen/potential petroleum saturation
18.0 20.0 -5.1 -7.1 na 3.8 6.9 -- --
20.0 22.0 -7.1 -9.1 na 2.1 4.8 ND --
22.0 24.0 -9.1 -11.1 na 0.0 0.0 -- --
24.0 26.0 -11.1 -13.1 na 0.0 0.6 -- --

OLD FIRE FIGHTING TRAINING AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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Notes:
(1) elevations are presented as feet NGVD 1929 (MLW)
See boring logs for detailed description.
Bold number indicates the soil sample was collected from that depth interval.
FID flame ionization detector
ft bgs feet below ground surface
na not applicable
NR no reading
ND not detected
OVA organic vapor analyzer  
PID photoionization detector 
ppm parts per million (above background readings)
-- not analyzed for TPH/no evidence of TPH

exceeds the TPH PRG of 500 mg/kg

TABLE 4-2A 

JAR HEADSPACE SUMMARY
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WESTERN SECTION (AREA 1 AND 2) 
OLD FIRE FIGHTING TRAINING AREA
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W5204308F CTO 833



Location
Surface 

Elevation 
(1)  

Sample 
Depth       

(ft bgs)

Sample 
Elevation   

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg)

Petroleum Evidence from Boring 
Log

Area 3
B-6 10.1 2.0 4.0 8.1 6.1 na 4.3 na -- --

4.0 6.0 6.1 4.1 na 11.2 na -- petroleum odor
6.0 8.0 4.1 2.1 na na na -- --

 8.0 10.0 2.1 0.1 na 10.2 na -- slight odor
10.0 12.0 0.1 -1.9 na 3.4 na -- slight odor
12.0 14.0 -1.9 -3.9 na 3.6 na -- --

MW-3S 9.8 2.0 4.0 7.8 5.8 na 14.2 na -- --
4.0 6.0 5.8 3.8 na 10.0 na -- oily staining/strong petroleum odor
6.0 8.0 3.8 1.8 na 144.0 na -- oily staining/strong petroleum odor

 8.0 10.0 1.8 -0.2 na 59.0 na -- strong petroleum odor
10.0 12.0 -0.2 -2.2 na 24.0 na -- strong petroleum odor
12.0 14.0 -2.2 -4.2 na 18.2 na -- slight odor

MW-7S 10.9 2.0 4.0 8.9 6.9 ND ND na -- --
4.0 6.0 6.9 4.9 7.0 6.0 na -- petroleum odor
6.0 8.0 4.9 2.9 ND ND na -- slight odor

 8.0 10.0 2.9 0.9 ND ND na -- slight odor
10.0 12.0 0.9 -1.1 ND ND na -- --
12.0 14.0 -1.1 -3.1 ND ND na -- --

TP-1A,B,C 10.5 no samples collected for jar headspace na some contam. from broken pipe only
TP-10 10.5 no samples collected for jar headspace na --
TP-11 10.0 0.0 0.5 10.0 9.5 na na 0.0 -- --

5.0 6.0 5.0 4.0 na na 3.5 7500 stained/saturated with oil 
TP-12 9.0 0.0 5.0 9.0 4.0 na na 0.0 4100 J pipe containing oil found
TP-17 10.0 0.0 3.0 10.0 7.0 na na 0.0 -- --

3.0 8.0 7.0 2.0 na na 9.0 200 oily water entering excavation
MW-101 10.9 2.0 4.0 8.9 6.9 na na 0.0 -- --

4.0 6.0 6.9 4.9 na na NR -- odor/sheen
6.0 8.0 4.9 2.9 na na NR 1900 J slight odor/sheen

 8.0 10.0 2.9 0.9 na na NR -- oil sheen/odor
10.0 12.0 0.9 -1.1 na na NR -- --
12.0 14.0 -1.1 -3.1 na na NR -- --

SB408 8.0 2.0 4.0 6.0 4.0 na 0.0 0.0 600 --
4.0 6.0 4.0 2.0 na 0.0 0.0 -- --
6.0 8.0 2.0 0.0 na 1.8 0.0 150 --

 8.0 10.0 0.0 -2.0 na na na -- --
10.0 12.0 -2.0 -4.0 na na na -- --
12.0 14.0 -4.0 -6.0 na na na -- --

SB409 9.1 2.0 4.0 7.1 5.1 na 0.0 1.5 -- --
4.0 6.0 5.1 3.1 na 130.0 70.0 4800 heavy staining, trace free oil
6.0 8.0 3.1 1.1 na 193.0 240.7 4200 heavy staining, trace free oil

 8.0 10.0 1.1 -0.9 na 62.0 23.2 -- sheen
10.0 12.0 -0.9 -2.9 na 44.0 24.0 38 slight odor
12.0 14.0 -2.9 -4.9 na 69.0 26.5 -- slight odor
14.0 16.0 -4.9 -6.9 na 37.0 8.3 -- --

SB410 9.4 2.0 4.0 7.4 5.4 na 0.0 1.5 52 --
4.0 6.0 5.4 3.4 na 127.0 122.5 -- petroleum odor/staining
6.0 8.0 3.4 1.4 na 52.0 1438 2900 very strong petroleum odor/free oil

 8.0 10.0 1.4 -0.6 na 88.7 107.6 -- sheen
10.0 12.0 -0.6 -2.6 na 60.6 61.6 110 sheen
12.0 14.0 -2.6 -4.6 na 5.3 0.0 -- slight odor
14.0 16.0 -4.6 -6.6 na NR NR 25 odor/slight sheen
16.0 18.0 -6.6 -8.6 na 4.5 4.0 -- --
18.0 20.0 -8.6 -10.6 na 0.0 3.2 ND --
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Location
Surface 

Elevation 
(1)  

Sample 
Depth       

(ft bgs)

Sample 
Elevation   

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg)

Petroleum Evidence from Boring 
Log

Area 3 (cont.)
SB419 8.4 2.0 4.0 6.4 4.4 na 59.9 44.6 1600 petroleum odor/slight staining

4.0 6.0 4.4 2.4 na 277.0 289.0 -- --
6.0 8.0 2.4 0.4 na 294.0 174.0 2650 petroleum odor

 8.0 10.0 0.4 -1.6 na 23.3 34.9 -- sheen
10.0 12.0 -1.6 -3.6 na 27.7 20.9 35 slight odor
12.0 14.0 -3.6 -5.6 na 52.6 40.0 -- odor 

SB420 10.0 2.0 4.0 8.0 6.0 na 2.5 4.6 46 --
4.0 6.0 6.0 4.0 na 560.0 684.3 -- staining/petroleum odor
6.0 8.0 4.0 2.0 na 280.0 1555 8400 oil squeezing out of pores in soil

 8.0 10.0 2.0 0.0 na 249.0 1298 -- oil squeezing out of pores in soil
10.0 12.0 0.0 -2.0 na 158.0 480.0 710 petroleum odor
12.0 14.0 -2.0 -4.0 na 37.3 23.0 -- --
14.0 16.0 -4.0 -6.0 na 63.4 35.3 70 --

SB421 10.8 2.0 4.0 8.8 6.8 na 0.0 143.7 125 --
4.0 6.0 6.8 4.8 na 270 832.7 -- stained/free product
6.0 8.0 4.8 2.8 na 250 672.8 7300 free product - appears to be heavy oil

 8.0 10.0 2.8 0.8 na 22.4 232.9 -- sheen
10.0 12.0 0.8 -1.2 na na na -- --
12.0 14.0 -1.2 -3.2 na 8.8 NR ND slight odor
14.0 16.0 -3.2 -5.2 na NR NR 16 --
16.0 18.0 -5.2 -7.2 na 3.9 NR -- slight odor
18.0 20.0 -7.2 -9.2 na 1.1 NR 18 --

SB422 11.8 2.0 4.0 9.8 7.8 na 0 0.0 360 --
4.0 6.0 7.8 5.8 na 0 186.0 -- --
6.0 8.0 5.8 3.8 na 0.4 334.1 37 --

 8.0 10.0 3.8 1.8 na 0 3.2 -- --
10.0 12.0 1.8 -0.2 na 1.3 1.1 ND --
12.0 14.0 -0.2 -2.2 na 1 3.7 -- --
14.0 16.0 -2.2 -4.2 na 0.5 0.0 ND --
16.0 18.0 -4.2 -6.2 na 0.0 0.0 -- --
18.0 20.0 -6.2 -8.2 na 0.0 186.0 ND --

SB432 9.8 2.0 4.0 7.8 5.8 na 2000 5425 1100 slight sweet odor
4.0 6.0 5.8 3.8 na 2000 2929 -- --
6.0 8.0 3.8 1.8 na 2000 5677 910 --

 8.0 10.0 1.8 -0.2 na 153.0 241.0 -- strong petroleum odor
10.0 12.0 -0.2 -2.2 na 485.0 365.0 93 petroleum staining/odor
12.0 14.0 -2.2 -4.2 na 28.3 12.6 -- --
14.0 16.0 -4.2 -6.2 na 12.0 1.9 ND --
16.0 18.0 -6.2 -8.2 na 7.7 0.0 -- --
18.0 20.0 -8.2 -10.2 na 0.0 0.0 ND --

Area 4
B-5 7.8 2.0 4.0 5.8 3.8 758.0 na na -- --

4.0 6.0 3.8 1.8 100.0 na na -- strong petroleum odor/oily staining
6.0 8.0 1.8 -0.2 >1000 na na -- swamp odor

 8.0 10.0 -0.2 -2.2 10.0 na na -- swamp odor
10.0 12.0 -2.2 -4.2 200.0 na na -- organic odor

B-12 7.9 2.0 4.0 5.9 3.9 ND ND na -- --
4.0 6.0 3.9 1.9 1.0 ND na -- petroleum odor
6.0 8.0 1.9 -0.1 ND ND na -- --

TABLE 4-2B
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Location
Surface 

Elevation 
(1)  

Sample 
Depth       

(ft bgs)

Sample 
Elevation   

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg)

Petroleum Evidence from Boring 
Log

MW-11S 7.9 2.0 4.0 5.9 3.9 ND ND na -- --
4.0 6.0 3.9 1.9 15.0 5.0 na -- --
6.0 8.0 1.9 -0.1 1.0 ND na -- --

 8.0 10.0 -0.1 -2.1 2.0 ND na -- slight petroleum odor
10.0 12.0 -2.1 -4.1 NR NR na -- --

MW-11R 7.6 2.0 4.0 5.6 3.6 ND ND na -- --
4.0 6.0 3.6 1.6 15.0 5.0 na -- --
6.0 8.0 1.6 -0.4 1.0 ND na -- --

 8.0 10.0 -0.4 -2.4 2.0 ND na -- slight petroleum odor
10.0 12.0 -2.4 -4.4 NR NR na -- --

SB400 7.3 0.0 2.0 7.3 5.3 na 0.0 0.0 -- --
2.0 4.0 5.3 3.3 na 0.0 0.0 16 --
4.0 6.0 3.3 1.3 na 6.8 9.4 -- --

 6.0 8.0 1.3 -0.7 na NR NR 170 --
SB401 7.9 2.0 4.0 5.9 3.9 na 0.0 0.0 29 --

4.0 6.0 3.9 1.9 na 5.3 32.4 -- --
6.0 8.0 1.9 -0.1 na na na -- --

 8.0 10.0 -0.1 -2.1 na 0.0 17.4 19 --
10.0 12.0 -2.1 -4.1 na 0.0 5.7 15 --
12.0 14.0 -4.1 -6.1 na 0.0 15.4 -- --

SB402 8.4 2.0 4.0 6.4 4.4 na 84.2 15.0 63 --
4.0 6.0 4.4 2.4 na 81.0 23.6 -- faint sweet odor
6.0 8.0 2.4 0.4 na 72.8 28.3 -- --

 8.0 10.0 0.4 -1.6 na 7.5 417.2 180 organic odor
10.0 12.0 -1.6 -3.6 na 23.9 157.0 -- --
12.0 14.0 -3.6 -5.6 na 6.1 452.3 ND slight odor
14.0 16.0 -5.6 -7.6 na 11.3 17.0 -- --
16.0 18.0 -7.6 -9.6 na 1.6 17.9 ND --
18.0 20.0 -9.6 -11.6 na 0.0 0.0 ND --

SB427 8.3 2.0 4.0 6.3 4.3 na 0.0 0.0 370 --
4.0 6.0 4.3 2.3 na 123 90.5 -- oily sand/petroleum odor
6.0 8.0 2.3 0.3 na 52.1 29.3 400 sulfur odor

 8.0 10.0 0.3 -1.7 na 26.3 13.6 -- --
10.0 12.0 -1.7 -3.7 na na na -- --

Notes:
(1) elevations are presented as feet NGVD 1929 (MLW)
See boring logs for detailed description.
Bold number indicates the soil sample was collected from that depth interval.
ft bgs feet below ground surface
FID flame ionization detector
NR no reading
ND not detected
na not applicable
-- not analyzed for TPH/no evidence of TPH
OVA organic vapor analyzer
ppm parts per million (above background readings)
PID photoionization detector 
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Location/ 
Date

Surface 
Elevation 

(1)  

Sample Depth 
(ft bgs)

Sample 
Elevation     

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg) Petroleum Evidence from Boring Log

Area 5
B-1 12.5 2.0 4.0 10.5 8.5 0.8 na na -- --

4.0 6.0 8.5 6.5 0.5 na na -- --
6.0 8.0 6.5 4.5 4.0 na na -- --

 8.0 10.0 4.5 2.5 1.2 na na -- --
B-2 12.9 2.0 4.0 10.9 8.9 3.7 na na -- --

4.0 6.0 8.9 6.9 3.8 na na -- --
6.0 8.0 6.9 4.9 6.0 na na -- oily staining/petroleum odor

 8.0 10.0 4.9 2.9 5.6 na na -- slight petroleum odor
10.0 12.0 2.9 0.9 NR na na -- --

B-4 11.5 2.0 4.0 9.5 7.5 0.3 na na -- --
4.0 6.0 7.5 5.5 na na na -- light hydrocarbons odor (ie diesel)
6.0 8.0 5.5 3.5 1.2 na na -- light hydrocarbons odor 

 8.0 10.0 3.5 1.5 0.8 na na -- light hydrocarbons odor 
10.0 12.0 1.5 -0.5 0.9 na na -- light hydrocarbons odor 
12.0 14.0 -0.5 -2.5 NR na na -- --

B-15 27.6 17.0 19.0 10.6 8.6 NR NR na -- --
B-17 11.5 2.0 4.0 9.5 7.5 ND ND na -- --

4.0 6.0 7.5 5.5 NR NR na -- --
MW-1R 11.3 no samples collected for jar headspace na --
MW-8R 11.5 2.0 4.0 9.5 7.5 ND ND na -- --
MW-9R 11.7 2.0 4.0 9.7 7.7 ND ND na -- --

4.0 6.0 7.7 5.7 ND ND na -- --
6.0 8.0 5.7 3.7 NR NR na -- --

TP2 13.0 2.0 2.0 11.0 11.0 NR NR na -- --
4.0 5.0 9.0 8.0 NR NR na -- --
7.0 8.0 6.0 5.0 NR 1200.0 na -- black staining/strong petroleum odor

TP-01 12.0 no subsurface samples collected na Pipe was removed
TP-02 12.0 0.5 2.5 11.5 9.5 na na 30.0 -- --

2.5 3.5 9.5 8.5 na na 30.0 140 J --
TP-03 12.5 0.5 2.5 12.0 10.0 na na 0.0 -- --
TP-04 12.5 no samples collected for jar headspace -- 3 Pipes were removed
TP-05 11.0 0.5 5.0 10.5 6.0 na na 0.0 -- --

7.0 8.0 4.0 5.0 na na 0.0 ND --
TP-06 12.5 0.0 6.0 12.5 6.0 na na 0.0 -- --

6.0 7.0 6.5 5.0 na na 0.0 130 J Concrete slab encountered
TP-07 12.5 0.0 7.0 12.5 5.0 na na 0.0 -- --

7.0 8.0 5.5 4.0 na na 0.0 ND --
TP-08 11.5 0.0 7.0 11.5 5.0 na na 0.0 -- 6" Pipe was removed

7.0 8.0 4.5 4.0 na na 0.0 ND --
TP-09 12.0 no subsurface samples collected na --
TP-13 13.0 0.5 7.0 12.5 4.0 na na 0.0 -- --

7.0 7.0 4.0 4.0 na na 3.2 7400 J oil-stained
TP-16 14.0 0.0 10.0 14.0 3.0 na 0.0 na -- --

10.0 11.0 3.0 2.0 na 4.0 na 6400 J potentially oil-laden soil
SB411 31.0 18.0 20.0 13.0 11.0 na NR 0.0 -- --

20.0 22.0 11.0 9.0 na NR 0.0 300 --
22.0 24.0 9.0 7.0 na NR 0.0 170 --

 24.0 26.0 7.0 5.0 na NR 0.0 -- --
26.0 28.0 5.0 3.0 na na na 380 --

TABLE 4-2C

PAGE 1 OF 4

OLD FIRE FIGHTING TRAINING AREA

JAR HEADSPACE SUMMARY
EASTERN SECTION (AREA 5 AND 6)

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

W5204308F CTO 833



 

Location/ 
Date

Surface 
Elevation 

(1)  

Sample Depth 
(ft bgs)

Sample 
Elevation     

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg) Petroleum Evidence from Boring Log

Area 5 (cont.)
SB412 24.5 12.0 14.0 12.5 10.5 na 38.9 103.3 -- --

14.0 16.0 10.5 8.5 na 50.3 137.3 100 --
16.0 18.0 8.5 6.5 na 636.0 132.6 -- --

 18.0 20.0 6.5 4.5 na na na -- --
SB423 11.9 2.0 4.0 9.9 7.9 na 0.0 0.0 78 --

4.0 6.0 7.9 5.9 na 0.0 0.0 -- --
SB424 12.0 2.0 4.0 10.0 8.0 na 0.0 0.0 ND --

4.0 6.0 8.0 6.0 na na na -- --
SB425 12.1 2.0 4.0 10.1 8.1 na 0.0 0.0 15 --

4.0 6.0 8.1 6.1 na 0.0 0.0 -- --
SB426 11.5 2.0 4.0 9.5 7.5 na 0.0 0.0 38 --
SB434 11.5 2.0 4.0 9.5 7.5 na 0.0 5.1 41 --

4.0 6.0 7.5 5.5 na 0.0 2.3 -- --
6.0 8.0 5.5 3.5 na 7.7 101.0 38 --

 8.0 10.0 3.5 1.5 na 0.0 24.6 -- --
Area 6

B-3 10.1 2.0 4.0 8.1 6.1 na 1.5 na -- --
4.0 6.0 6.1 4.1 na 5.0 na -- --
6.0 8.0 4.1 2.1 na 40.0 na -- slight petroleum odor

 8.0 10.0 2.1 0.1 na 12.0 na -- staining/some odor
10.0 12.0 0.1 -1.9 na 9.0 na -- petroleum odor
12.0 14.0 -1.9 -3.9 na 17.0 na -- petroleum odor

B-13 8.9 2.0 4.0 6.9 4.9 ND 3.0 na -- --
4.0 6.0 4.9 2.9 35.0 25.0 na -- petroleum odor
6.0 8.0 2.9 0.9 700.0 55.0 na -- petroleum odor

 8.0 10.0 0.9 -1.1 NR 55.0 na -- petroleum odor
10.0 12.0 -1.1 -3.1 ND 3.0 na -- petroleum odor
12.0 14.0 -3.1 -5.1 >1000 28.0 na -- petroleum odor
14.0 16.0 -5.1 -7.1 200.0 20.0 na -- petroleum odor
16.0 18.0 -7.1 -9.1 250.0 15.0 na -- petroleum odor
18.0 20.0 -9.1 -11.1 ND ND na -- --
20.0 22.0 -11.1 -13.1 ND ND na -- --
22.0 24.0 -13.1 -15.1 ND ND na -- --
24.0 26.0 -15.1 -17.1 ND ND na -- --
26.0 28.0 -17.1 -19.1 ND ND na -- --
28.0 30.0 -19.1 -21.1 ND ND na -- --

B-16 9.2 2.0 4.0 7.2 5.2 0.5 ND na -- --
4.0 6.0 5.2 3.2 ND ND na -- --
6.0 8.0 3.2 1.2 5.0 1.0 na -- petroleum odor

 8.0 10.0 1.2 -0.8 ND ND na -- petroleum odor
10.0 12.0 -0.8 -2.8 ND ND na -- petroleum odor
12.0 14.0 -2.8 -4.8 ND ND na -- petroleum odor
14.0 16.0 -4.8 -6.8 ND ND na -- --
16.0 18.0 -6.8 -8.8 ND 5.0 na -- --
18.0 20.0 -8.8 -10.8 ND 5.0 na -- --
20.0 22.0 -10.8 -12.8 ND 2.0 na -- --
22.0 22.5 -12.8 -12.3 0* 0* na -- --

MW-2 9.1 2.0 4.0 7.1 5.1 na 15.1 na -- --
4.0 6.0 5.1 3.1 na 68.0 na -- oily staining
6.0 8.0 3.1 1.1 na 76.0 na -- oily staining/petroleum odor

 8.0 10.0 1.1 -0.9 na 80.0 na -- strong odor
10.0 12.0 -0.9 -2.9 na 67.0 na -- strong odor
12.0 14.0 -2.9 -4.9 na 82.0 na -- strong odor
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Location/ 
Date

Surface 
Elevation 

(1)  

Sample Depth 
(ft bgs)

Sample 
Elevation     

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg) Petroleum Evidence from Boring Log

Area 6 (cont.)
MW-10S 10.4 2.0 4.0 8.4 6.4 NR NR na -- --

4.0 6.0 6.4 4.4 ND ND na -- --
6.0 8.0 4.4 2.4 ND ND na -- petroleum odor/staining

 8.0 10.0 2.4 0.4 ND ND na -- petroleum odor
10.0 12.0 0.4 -1.7 ND ND na -- petroleum odor
12.0 14.0 -1.7 -3.7 ND ND na -- slight petroleum odor

MW-102 8.3 2.0 4.0 6.3 4.3 na na 8.0 -- --
4.0 6.0 4.3 2.3 na na 120.0 8200 J oily sand
6.0 8.0 2.3 0.3 na na 700.0 -- oily sand

 8.0 10.0 0.3 -1.7 na na 28.0 -- oily sand
10.0 12.0 -1.7 -3.7 na na 10.0 -- --
12.0 14.0 -3.7 -5.7 na na 400.0 -- --
14.0 16.0 -5.7 -7.7 na na 50.0 -- --
16.0 18.0 -7.7 -9.7 na na 20.0 -- --
18.0 20.0 -9.7 -11.7 na na 8.0 -- --
20.0 22.0 -11.7 -13.7 na na 3.0 -- --
22.0 24.0 -13.7 -15.7 na na 5.0 -- --
24.0 26.0 -15.7 -17.7 na na 5.0 -- --
26.0 28.0 -17.7 -19.7 na na 5.0 -- --
28.0 29.5 -19.7 -21.2 na na 5.0 -- --

TP-14 10.0 0.5 4.0 9.5 6.0 na na 0.0 -- --
3.0 4.0 6.0 4.0 na na 10.0 4800 stained/potentially oil-impacted

TP-15 9.0 0.0 4.5 9.0 5.5 na na 0.0 -- --
5.0 6.0 5.0 4.0 na na 10.0 21,000 J potentially oil-impacted

SB403 9.4 2.0 4.0 7.4 5.4 na 188.0 0.0 780 some staining
4.0 6.0 5.4 3.4 na 101.0 79.1 -- --
6.0 8.0 3.4 1.4 na 215.0 5400 4300 petroleum odor/sheen/oil-saturated soil

 8.0 10.0 1.4 -0.6 na 34.3 170.1 -- similar to above
10.0 12.0 -0.6 -2.6 na NR NR 21 --
12.0 14.0 -2.6 -4.6 na 35.6 158.0 -- --
14.0 16.0 -4.6 -6.6 na 14.0 24.3 ND --
16.0 18.0 -6.6 -8.6 na 1.8 0.0 -- --
18.0 20.0 -8.6 -10.6 na 7.3 0.0 ND --

SB404 8.9 2.0 4.0 6.9 4.9 na 0.0 13.5 66 --
4.0 6.0 4.9 2.9 na 9.8 22.4 -- --
6.0 8.0 2.9 0.9 na 77.0 187.1 8800 petroleum odor/petroleum saturated

 8.0 10.0 0.9 -1.1 na 19.8 21.3 -- oil sheen/petroleum saturated
10.0 12.0 -1.1 -3.1 na NR NR 2100 odor/petroleum saturated
12.0 14.0 -3.1 -5.1 na 50.0 258.4 -- --
14.0 16.0 -5.1 -7.1 na 14.1 60.2 -- --
16.0 18.0 -7.1 -9.1 na 7.3 15.3 ND --
18.0 20.0 -9.1 -11.1 na 1.7 15.3 ND --

SB413 10.6 2.0 4.0 8.6 6.6 na 0.0 0.8 945 staining, possible burn zone
4.0 6.0 6.6 4.6 na 0.0 0.2 -- --

SB414 10.7 2.0 4.0 8.7 6.7 na 0.0 0.0 110 --
4.0 6.0 6.7 4.7 na 0.0 0.0 -- --
6.0 8.0 4.7 2.7 na 0.0 0.0 180 --

 8.0 10.0 2.7 0.7 na 0.0 0.8 -- sheen
10.0 12.0 0.7 -1.3 na 0.0 2.7 1200 sheen
12.0 14.0 -1.3 -3.3 na 0.0 3.5 -- sheen
14.0 16.0 -3.3 -5.3 na 0.0 1.4 -- sheen
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Location/ 
Date

Surface 
Elevation 

(1)  

Sample Depth 
(ft bgs)

Sample 
Elevation     

(1) 

OVA 
(ppm)

PID 
(ppm)

FID 
(ppm)

TPH 
(mg/kg) Petroleum Evidence from Boring Log

Area 6 (cont.)
SB428 8.0 2.0 4.0 6.0 4.0 na 15.5 0.0 1700 --

4.0 6.0 4.0 2.0 na 0.5 21.8 -- --
6.0 8.0 2.0 0.0 na 1.3 0.0 290 --

 8.0 10.0 0.0 -2.0 na 0.0 0.0 -- --
10.0 12.0 -2.0 -4.0 na 0.0 301.0 56 organic odor
12.0 14.0 -4.0 -6.0 na 0.0 26.0 -- --
14.0 16.0 -6.0 -8.0 na NR NR ND --
16.0 18.0 -8.0 -10.0 na 0.0 0.0 -- --
18.0 20.0 -10.0 -12.0 na 0.0 0.0 ND --

SB429 8.6 2.0 4.0 6.6 4.6 na 6.0 23.9 -- --
4.0 6.0 4.6 2.6 na 0.0 7.1 2600 (black soil last 0.5 feet)
6.0 8.0 2.6 0.6 na 51.8 28.7 8000 oil-saturated soil

 8.0 10.0 0.6 -1.4 na 48.1 395.0 -- oil-saturated soil
10.0 12.0 -1.4 -3.4 na 26.2 126.0 250 --
12.0 14.0 -3.4 -5.4 na 52.5 433.1 -- --
14.0 16.0 -5.4 -7.4 na 6.4 10.9 ND --
16.0 18.0 -7.4 -9.4 na 2.1 10.9 -- --
18.0 20.0 -9.4 -11.4 na NR NR ND --

SB430 9.8 2.0 4.0 7.8 5.8 na 0.0 0.4 330 --
4.0 6.0 5.8 3.8 na 0.0 0.0 -- --
6.0 8.0 3.8 1.8 na na na -- --

 8.0 10.0 1.8 -0.2 na 0.0 0.0 2800 petroleum odor
10.0 12.0 -0.2 -2.2 na 0.0 0.0 -- petroleum odor
12.0 14.0 -2.2 -4.2 na NR NR 290 --
14.0 16.0 -4.2 -6.2 na 0.0 0.0 -- --
16.0 18.0 -6.2 -8.2 na 0.0 0.0 ND --

SB431 11.1 2.0 4.0 9.1 7.1 na 4.0 2.0 50 --
4.0 6.0 7.1 5.1 na na na -- --
6.0 8.0 5.1 3.1 na na na -- --

 8.0 10.0 3.1 1.1 na 14.0 8.2 2300 oil-stained soil/petroleum odor
10.0 12.0 1.1 -0.9 na 38.2 14.0 3200 oil-stained soil/slight petroleum odor
12.0 14.0 -0.9 -2.9 na 26.1 12.3 -- --

Notes:
(1) elevations are presented as feet NGVD 1929 (MLW)
See boring logs for detailed description.
Bold number indicates the soil sample was collected from that depth interval.
ft bgs feet below ground surface
FID flame ionization detector
NR No reading
ND not detected
na not applicable
-- not analyzed for TPH/no evidence of TPH
OVA organic vapor analyzer
ppm parts per million (above background readings)
PID photoionization detector 

TABLE 4-2C 
JAR HEADSPACE SUMMARY

PAGE 4 OF 4

EASTERN SECTION (AREA 5 AND 6)
SOIL PRE-DESIGN INVESTIGATION

OLD FIRE FIGHTING TRAINING AREA
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TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 1 OF 10

Sample Location

Sample Number
Depth BGS
Sample Elevation (1)
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900 140 110 520 * 75 36 170 11 U 3.7 U 3.7 U 3.5 U 240 1700 36
Benzo(a)pyrene 400 130 96 480 * 54 24 180 11 U 3.7 U 3.7 U 3.5 U 530 * 1400 36
Benzo(b)fluoranthene 900 170 120 610 * 61 27 180 11 U 3.7 U 3.7 U 3.5 U 590 * 1600 37
Benzo(g,h,i)perylene 900 84 87 240 29 13 77 11 U 3.7 U 3.7 U 3.5 U 430 580 24
Benzo(k)fluoranthene 800 59 39 220 29 18 89 11 U 3.7 U 3.7 U 3.5 U 210 840 15
Chrysene 400 130 110 520 * 74 37 170 11 U 3.7 U 3.7 U 3.5 U 250 1800 37
Dibenzo(a,h)anthracene 400 24 15 69 8.7 3.4 U 22 11 U 3.7 U 3.7 U 3.5 U 77 200 5.4
Indeno(1,2,3-cd)pyrene 900 74 38 220 24 10 70 11 U 3.7 U 3.7 U 3.5 U 360 550 18
Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics 2700 U 5300 3400 U 3200 U 2900 U 16000 44000 4700 3300 U 3500 U 51000 430000 4300 U
TAL Metal Analysis (MG/KG)
Antimony 10 0.98 BN* 0.38 BN* 0.22 UN 9.3 N 8.2 N 0.79 BN 1.7 UN 0.70 BN 1.0 BN 0.89 BN 1.0 BN 3.9 N 0.77 BN
Arsenic 7.0 0.49 B* 4.3 * 6.5 5.4 2.2 4.0 B 4.4 B 3.3 B 8.0 8.6 6.7 * 9.4 * 3.2 *
Beryllium 0.4 0.011 U* 0.20 B* 0.27 B 0.27 0.25 0.24 B 0.19 B 0.23 B 0.44 B 0.34 B 0.22 B 0.30 0.16 B
Lead 150 8.9 * 33.2 * 56.1 20.2 E 15.1 E 147 N* 1300 N* 37.7 N* 17.4 N* 12.9 N* 22.3 NE* 1950 NE* 69.9 NE*
Manganese 390 313 * 516 * 547 1140 E 883 E 220 * 152 * 92.5 * 297 * 311 * 471 E 382 E 166 E

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500 16 170 29 19 15 63 180 13 U 13 U 12 U 780 4300 21
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

7.4 / 5.4 3.4 / 1.4 -0.6 / -2.65.9 / 3.9 -0.1 / -2.1 -2.1 / -4.1 7.5 / 5.5
None None None

SB403

2.0-4.0 6.0-8.0 10.0-12.0

OFF-SB-403-
0204

OFF-SB-403-
0608

OFF-SB-403-
1012

None

2.0-4.0 8.0-10.0 12.0-14.0 16.0-18.0
1.5 / -0.5 -2.5 / -4.5 -6.5 / -8.5 -8.5 / -10.5

None None None NoneNone None None

SB402

OFF-SB-402-
0204

OFF-SB-402-
0810

OFF-SB-402-
1214

OFF-SB-402-
1618

OFF-SB-402-
1820
18.0-20.0

SB400

0.0-2.0

SB401

OFF-SB-401-
0204

OFF-SB-401-
0810

OFF-SB-401-
1012
10.0-12.08.0-10.02.0-4.0

OFF-SB-400-
0002

OFF-SB-400-
0608
6.0-8.0

NoneNone
1.3 / -0.77.3 / 5.3
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TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 2 OF 10

Sample Location

Sample Number
Depth BGS
Sample Elevation (1)
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900
Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

4.1 U 4.8 1100 480 210 3.8 U 4.7 U 390 640 * 64 15 3.5 U 680 *
4.1 U 3.9 U 990 330 190 3.8 U 4.7 U 370 560 * 62 14 3.5 U 650 *
4.1 U 3.9 U 1100 380 230 3.8 U 4.7 U 460 690 * 78 18 3.5 U 770 *
4.1 U 3.9 U 530 140 110 3.8 U 4.7 U 210 180 29 3.5 U 3.5 U 330
4.1 U 3.9 U 570 170 78 3.8 U 4.7 U 150 260 26 8.1 3.5 U 280
4.1 U 4.0 1100 530 210 3.8 U 4.7 U 380 620 * 71 17 3.5 U 560 *
4.1 U 3.9 U 140 64 U 29 3.8 U 4.7 U 52 58 9.7 3.5 U 3.5 U 92
4.1 U 3.9 U 470 130 92 3.8 U 4.7 U 180 180 25 3.5 U 3.5 U 300

3100 U 25000 25000 180000 110000 3900 3600 U 3200 U 2900 U 2300 U 3100 U 4000 U 4600

0.54 BN 0.71 BN 39.4 N 3.4 N 2.3 N 0.51 BN 1.2 BN 0.90 BN 0.84 BN 0.98 BN 1.1 BN 0.99 BN 8.7 N
6.2 * 4.6 * 27.8 9.3 * 8.6 * 2.6 * 7.3 * 10.7 3.8 B 7.7 9.3 25.4 2.9

0.22 B 0.30 0.42 B 0.55 0.23 B 0.35 0.28 B 0.26 B 0.21 B 0.32 B 0.34 B 0.45 B 0.50
12.3 NE* 11.5 NE* 8250 2490 NE* 729 NE* 8.1 NE* 11.4 NE* 846 N* 64.9 N* 15.9 N* 13.8 N* 10.1 N* 107 E
180 E 860 E 806 185 E 351 E 268 E 444 E 543 * 279 * 245 * 284 * 3520 * 481 E

14 U 14 U 66 8800 2100 13 U 17 U 43 92 13 U 13 U 13 U 170

-7.0 / -9.0 5.4 / 3.45.0 / 3.0 1.0 / -1.0 -3.0 / -5.0 -3.0 / -5.0-8.6 / -10.6 6.9 / 4.9 2.9 / 0.9 -1.1 / -3.1-4.6 / -6.6
6.0-8.0

None

OFF-SB-406-
0608

SB406

14.0-16.0

None None Field Dup. Field Dup. None

2.0-4.0 6.0-8.0 10.0-12.0 10.0-12.0

SB405

OFF-SB-405-
0204

OFF-SB-405-
0608

OFF-SB-405-
1012 OFF-SB-DUP02

OFF-SB-405-
1416

16.0-18.0 18.0-20.0

None None None None None
-7.1 / -9.1 -9.1 / -11.1

None

SB404

OFF-SB-404-
0204

OFF-SB-404-
0608

OFF-SB-404-
1012

OFF-SB-404-
1618

OFF-SB-404-
1820

2.0-4.0 6.0-8.0 10.0-12.0

None

SB403 (cont.)

14.0-16.0

OFF-SB-403-
1820
18.0-20.0

OFF-SB-403-
1416
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TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 3 OF 10

Sample Location

Sample Number
Depth BGS
Sample Elevation (1)
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900
Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

150 7.4 17 28 680 * 1400 * 80 6.5 12 3700 * 1800 120 110
140 5.6 11 23 610 * 1100 * 64 4.7 9.3 3600 * 1400 94 U 94 U
170 7.2 14 28 740 * 1200 * 72 5.8 11 4100 * 1600 94 U 94 U
96 3.8 U 4.0 13 350 490 * 33 3.7 U 4.7 1600 830 94 U 94 U
69 3.8 U 5.6 12 250 640 * 31 3.7 U 4.2 1400 710 94 U 94 U

160 7.4 15 25 520 * 1100 * 70 5.6 10 3600 * 1700 140 140
24 3.8 U 3.7 U 3.8 U 93 120 8.9 3.7 U 3.8 U 120 230 94 U 94 U
83 3.8 U 3.8 11 290 470 * 29 3.7 U 4.1 1500 710 94 U 94 U

3600 U 2600 U 2800 U 2700 U 2400 U 31000 2400 U 2200 U 2400 U 4300 U 4200 U 120000 120000

7.7 N 9.3 N 9.0 N 6.6 N 0.76 BN* 0.11 UN* 0.56 BN* 0.99 BN* 1.2 N* 0.54 BN 0.77 BN 0.48 UN 0.47 UN
0.75 B 3.8 4.5 3.1 7.3 * 2.5 * 4.0 * 2.1 * 4.7 * 4.3 B 5.8 15.1 13.8
0.58 0.51 0.52 0.22 B 0.17 B* 0.086 B* 0.30 * 0.34 * 0.38 * 0.20 B 0.35 B 0.73 B 0.69 B
36.1 E 12.1 E 10.8 E 10.9 E 57.5 * 79.4 * 13.1 * 6.9 * 12.7 * 71.2 N* 24.1 N* 30.6 26.6
362 E 323 E 300 E 335 E 409 * 741 * 352 * 425 * 436 * 1010 * 1860 * 3200 2800

69 17 13 U 13 U 48 900 23 13 U 13 U 600 150 4400 5200

-7.1 / -9.1 6.0 / 4.0 2.0  0.0 5.1 / 3.14.9 / 2.9 0.9 / -1.1 -3.1 / -5.1 -7.1 / -9.11.4 / -0.6 -2.6 / -4.6
Field Dup. Field Dup. 

5.1 / 3.1

SB409

None None

OFF-SB-409-
0406 OFF-SB-DUP05
4.0-6.0 4.0-6.0

SB408

OFF-SB-408-
0204

OFF-SB-408-
0608

2.0-4.0 6.0-8.020.0-22.0

None None None Field Dup. Field Dup. 

8.0-10.0 12.0-14.0 16.0-18.0 20.0-22.0

SB407

OFF-SB-407-
0810

OFF-SB-407-
1214

OFF-SB-407-
1618

OFF-SB-407-
2022 OFF-SB-DUP11

14.0-16.0 18.0-20.0

Field Dup. None
-2.6 / -4.6 -6.6 / -8.6

10.0-12.0 14.0-16.0

None Field Dup.

OFF-SB-406-
1012

OFF-SB-406-
1416

SB406 (cont.)

OFF-SB-DUP14
OFF-SB-406-
1820
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TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 4 OF 10

Sample Location

Sample Number
Depth BGS
Sample Elevation (1)
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900
Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

82 3.6 U 150 84 65 3.6 U 3.7 U 48 290 50 34 11000 * 17000 *
76 U 3.6 U 140 59 70 3.6 U 3.7 U 47 250 35 31 9200 * 14000 *
76 U 3.6 U 190 74 90 3.6 U 3.7 U 60 330 42 43 12000 * 15000 *
76 U 3.6 U 71 32 52 3.6 U 3.7 U 30 120 24 21 5400 * 7900 *
76 U 3.6 U 68 25 36 3.6 U 3.7 U 25 110 21 13 3900 * 7800 *

110 3.6 U 150 98 75 3.6 U 3.7 U 72 270 42 35 7800 * 12000 *
76 U 3.6 U 20 7.9 13 3.6 U 3.7 U 24 U 33 6.3 6.1 1300 1800
76 U 3.6 U 66 27 43 3.6 U 3.7 U 24 U 110 22 16 4900 * 7200 *

110000 2800 U 3500 U 110000 37000 2200 U 2100 2900 U 3200 U 22000 3000 U 4700 5800

0.47 UN 0.47 UN 0.54 UN 0.53 UN 0.20 UN 0.46 UN 0.52 UN 0.76 BN 0.82 BN 0.71 BN 0.67 BN 7.0 N 5.5 N
7.3 13.2 10.0 8.3 4.6 7.0 6.7 4.3 * 4.7 * 4.4 * 4.3 * 0.64 B 1.4

0.22 B 0.28 B 0.22 B 0.25 B 0.24 B 0.40 B 0.41 B 0.081 B 0.27 B 0.69 0.11 B 0.41 0.39
14.2 32.2 42.4 19.6 113 12.0 13.3 16.2 NE* 71.7 NE* 22.1 NE* 15.5 NE* 11.2 E 10.3 E
1280 716 274 563 173 2120 316 409 E 775 E 4850 E 402 E 407 E 386 E

4200 38 52 2900 110 25 13 U 300 170 380 100 890 1000

10.5 / 8.5 8.6 / 6.6 8.6 / 6.63.4 / 1.4 -0.6 / -2.6 -4.6 / -6.6 -8.6 / -10.6
None None None None

6.0-8.0 10.0-12.0 14.0-16.0 18.0-20.0

SB410 (cont.)

OFF-SB-410-
0608

OFF-SB-410-
1012

OFF-SB-410-
1416

OFF-SB-410-
1820

SB410

OFF-SB-410-
0204
2.0-4.0

None
7.4 / 5.4

6.0-8.0 10.0-12.0

None None
3.1 / 1.1 -0.9 / -2.9

OFF-SB-409-
0608

OFF-SB-409-
1012

SB409 (cont.)

None None None

SB411

OFF-SB-411-
2022

OFF-SB-411-
2224

OFF-SB-411-
2628

11.0 / 9.0 9.0 / 7.0 5.0 / 3.0
14.0-16.020.0-22.0 22.0-24.0 26.0-28.0

None

SB413

OFF-SB-413-
0204 OFF-SB-DUP12
2.0-4.0 2.0-4.0

Field Dup. Field Dup. 

SB412

OFF-SB-412-
1416
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TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 5 OF 10

Sample Location

Sample Number
Depth BGS
Sample Elevation (1)
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900
Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

1000 * 1400 * 94 19 270 880 12 3.5 U 62 56 170 170 22
1100 * 1000 * 71 18 280 820 11 3.5 U 55 56 130 150 21
1100 * 1200 * 83 22 340 1100 13 3.5 U 67 68 140 180 24
550 * 440 * 46 11 180 450 3.8 U 3.5 U 32 36 58 80 12
350 400 * 30 7.9 150 470 3.8 U 3.5 U 25 25 72 64 9.8

1100 * 1100 * 93 21 340 890 11 3.5 U 60 55 160 150 20
110 110 11 3.6 U 44 120 3.8 U 3.5 U 7.8 8.4 16 18 3.7 U
350 390 * 36 8.8 140 370 3.8 U 3.5 U 28 31 56 72 9.8

2500 U 2200 U 23000 2500 U 3300 U 3300 U 2000 U 2100 U 3500 U 34000 23000 3000 U 2600 U

0.38 BN* 0.56 BN* 0.37 BN* 7.5 N 8.5 N 6.2 N 7.1 N 9.1 N 8.9 N 5.5 N 4.4 N 5.4 N 4.2 N
5.2 * 8.5 * 4.3 * 23.6 17.6 11.8 12.4 15.6 25.9 7.8 8.2 8.6 5.8

0.15 B* 0.23 B* 0.21 B* 0.35 0.35 0.43 0.52 0.48 0.42 0.44 0.31 0.35 0.35
183 * 34.4 * 47.7 * 182 199 136 20.7 12.7 12.4 101 95.2 108 15.1

1080 * 666 * 390 * 197 582 570 189 357 3210 129 194 191 114

110 180 1200 13 U 39 170 13 U 12 U 13 310 180 170 13 U

4.5 / 2.5 2.5 / 0.5 2.5 / 0.5 -1.5 / -3.57.5 / 5.5 3.5 / 1.5 -0.5 / -2.5 -4.5 / -6.56.9 / 4.9

SB414

OFF-SB-414-
0204

OFF-SB-414-
0608

OFF-SB-414-
1012

2.0-4.0 6.0-8.0 10.0-12.0

None None None
2.9 / 0.9 -1.1 / -3.1

None

 

OFF-SB-415-
1012
10.0-12.0

None

SB415

OFF-SB-415-
0608
6.0-8.0
7.3 / 5.3 3.3 / 1.3

SB416

OFF-SB-416-
0406

OFF-SB-416-
0810

OFF-SB-416-
1214

OFF-SB-416-
1618

4.0-6.0 8.0-10.0 12.0-14.0 16.0-18.0

None None None None

SB417

6.0-8.0 10.0-12.0

OFF-SB-417-
0406

OFF-SB-417-
0608 OFF-SB-DUP04

OFF-SB-417-
1012

None Field Dup. Field Dup. None

4.0-6.0 6.0-8.0
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TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 6 OF 10

Sample Location SB419

Sample Number OFF-SB-
419-0204

OFF-SB-
419-0608

OFF-SB-
DUP01

OFF-SB-
419-1012

Depth BGS 2.0-4.0 6.0-8.0 6.0-8.0 10.0-12.0
Sample Elevation
QC Identifier None Field Dup. Field Dup. None
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900 3.8 U 3.8 U 150 15 3.8 U 3.7 U 4.9 71 33 32 3.7 U 510 * 96
Benzo(a)pyrene 400 3.8 U 3.8 U 150 11 3.8 U 3.7 U 3.8 U 70 15 14 3.7 U 430 * 55
Benzo(b)fluoranthene 900 3.8 U 3.8 U 200 13 3.8 U 3.7 U 4.2 70 18 17 3.7 U 530 * 65
Benzo(g,h,i)perylene 900 3.8 U 3.8 U 95 4.4 3.8 U 3.7 U 3.8 U 44 7.7 7.4 3.7 U 200 23
Benzo(k)fluoranthene 800 3.8 U 3.8 U 62 5.9 3.8 U 3.7 U 3.8 U 26 18 9.7 3.7 U 170 43
Chrysene 400 3.8 U 3.8 U 150 16 3.8 U 3.7 U 4.0 93 39 42 3.7 U 540 * 110
Dibenzo(a,h)anthracene 400 3.8 U 3.8 U 25 3.8 U 3.8 U 3.7 U 3.8 U 9.6 3.4 U 3.5 U 3.7 U 56 6.2
Indeno(1,2,3-cd)pyrene 900 3.8 U 3.8 U 81 4.2 3.8 U 3.7 U 3.8 U 34 6.0 6.0 3.7 U 180 22

Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics 2600 U 3000 U 2900 U 3600 2700 U 2700 U 2600 U 380000 680000 120000 33000 2900 U 210000
TAL Metal Analysis (MG/KG)
Antimony 10 9.7 N 8.7 N 8.2 N 9.5 N 9.7 N 5.7 N 8.0 N 1.3 BN 0.76 BN 0.85 BN 0.87 BN 0.20 UN 13.0 N
Arsenic 7.0 14.3 14.1 3.7 1.1 3.8 3.1 7.3 34.7 19.7 24.3 69.2 9.1 14.2
Beryllium 0.4 0.41 0.45 0.56 0.48 0.44 0.28 0.50 0.60 B 0.45 B 0.47 B 0.66 B 0.73 0.59 B
Lead 150 14.8 12.2 321 E 14.5 E 12.7 E 8.4 E 12.2 E 14.3 N* 9.4 N* 11.5 N* 6.6 N* 77.7 14.3 *
Manganese 390 1540 219 496 E 333 E 759 E 1020 E 1700 E 209 * 451 * 439 * 737 * 448 543

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500 13 U 13 U 32 44 13 U 13 U 13 U 1600 2700 2600 35 46 8400
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

6.4 / 4.4 2.4 / 0.4 2.4 / 0.4 -1.6 / -3.6-5.5 / -7.5 -9.5 / -11.5 6.0 / 4.0 2.0 / 0.0

OFF-SB-417-
1416

OFF-SB-417-
1820

SB417 (cont.)

14.0-16.0 18.0-20.0 16.0-18.0 16.0-18.0

SB420

OFF-SB-420-
0204

OFF-SB-420-
0608

2.0-4.0

None None

 

OFF-SB-418-
1618 OFF-SB-DUP13

4.0-6.0 8.0-10.0 12.0-14.0

None None None

SB418

OFF-SB-418-
0406

OFF-SB-418-
0810

OFF-SB-418-
1214

-2.0 / -4.0
Field Dup. Field Dup. 
-6.0 / -8.0 -6.0 / -8.0

6.0-8.0
7.4 / 5.4 3.4 / 1.4
None None

W5204308F CTO 833



TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 7 OF 10

Sample Location

Sample Number

Depth BGS
Sample Elevation
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900

Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

24 3.4 U 820 590 1100 17 37 3.9 U 18000 * 79 3.6 U 3.8 U 3.6 U
11 3.4 U 810 570 1100 12 21 3.9 U 15000 * 84 3.6 U 3.8 U 3.6 U
14 3.4 U 870 670 1200 10 26 3.9 U 17000 * 110 3.6 U 3.8 U 3.6 U

4.2 3.4 U 440 340 650 4.5 U 3.8 U 3.9 U 9000 * 55 3.6 U 3.8 U 3.6 U
5.7 3.4 U 440 260 460 4.5 U 13 3.9 U 7800 * 36 3.6 U 3.8 U 3.6 U
27 3.4 U 880 580 1000 17 39 3.9 U 15000 * 79 3.6 U 3.8 U 3.6 U

3.5 U 3.4 U 130 98 140 4.5 U 3.8 U 3.9 U 1900 17 3.6 U 3.8 U 3.6 U
4.1 3.4 U 390 290 550 4.5 U 3.8 U 3.9 U 7500 * 50 3.6 U 3.8 U 3.6 U

56000 2500 4200 U 3600 U 150000 27500 11000 25000 3200 U 3600 U 3000 U 2700 U 2900 U

13.9 N 17.3 N 5.5 N 4.4 N 9.9 N 13.3 N 10.0 N 11.3 N 6.4 N 5.0 N 8.0 N 9.0 N 10.5 N
7.2 7.6 10.1 8.4 8.4 11.6 9.1 11.9 3.5 0.87 B 4.6 2.1 2.0

0.38 B 0.60 B 0.64 0.42 0.34 B 0.53 B 0.42 B 0.44 B 0.44 0.22 B 0.62 0.64 0.40
8.5 * 16.1 * 215 * 186 * 29.8 * 14.6 * 11.0 * 10.6 * 39.3 E 27.5 E 9.8 E 10.0 E 10.7 E
428 2780 237 212 374 567 534 284 334 E 160 E 528 E 917 E 514 E

710 70 110 140 7300 16 U 16 18 360 37 13 U 13 U 13 U

None None

SB420 (cont.)

OFF-SB-420-
1012

OFF-SB-420-
1416

10.0-12.0 14.0-16.0 14.0-16.0 18.0-20.0
-0.6 / -2.6 -4.6 / -6.6 -3.2 / -5.2 -7.2 / -9.2

2.0-4.0 2.0-4.0 6.0-8.0
8.8 / 6.8

SB421

OFF-SB-421-
0204 OFF-SB-DUP06 OFF-SB-421-

0608
OFF-SB-421-
1214

OFF-SB-421-
1416

OFF-SB-421-
1820

8.8 / 6.8 4.8 / 2.8 -1.2 / -3.2
12.0-14.0

Field Dup. Field Dup. None None None None

SB422

OFF-SB-422-
0204

OFF-SB-422-
0608

OFF-SB-422-
1012

OFF-SB-422-
1416

OFF-SB-422-
1820

2.0-4.0 6.0-8.0 10.0-12.0 14.0-16.0 18.0-20.0
9.8 / 7.8 5.8 / 3.8 1.8 / -0.2 -2.2 / -4.2 -6.2 / -8.2
None None None None None
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TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 8 OF 10

Sample Location

Sample Number

Depth BGS
Sample Elevation
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900

Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

290 30 26 94 89 460 52 1200 1900 * 200 3.6 U 3.4 U 2200 *
290 32 22 93 92 400 42 1100 1600 * 190 3.6 U 3.4 U 1800 *
380 33 26 110 100 530 50 1400 1900 * 220 3.6 U 3.4 U 2100 *
120 19 15 52 51 180 28 770 890 * 89 3.6 U 3.4 U 990 *
130 17 12 37 34 200 18 580 830 * 120 3.6 U 3.4 U 780 *
280 33 28 100 100 430 52 1300 1700 * 210 3.6 U 3.4 U 1800 *
37 5.3 3.7 14 13 58 5.3 160 190 26 3.6 U 3.4 U 190

110 16 12 43 42 160 22 610 770 * 87 3.6 U 3.4 U 850 *

23000 3600 U 3400 U 2600 U 3300 U 17000 63000 59000 100000 22000 12000 15000 92000

6.2 N 0.92 BN 1.1 N 12.1 N 9.6 N 6.0 N 2.9 N 19.3 N 7.5 N 3.6 N 8.6 N 10.7 N 2.1 N
5.5 5.1 9.8 11.0 8.3 8.3 5.0 17.3 9.1 4.4 8.0 7.6 6.9 *

0.26 0.35 0.27 0.42 0.34 0.39 0.35 0.32 B 0.38 B 0.18 B 0.38 B 0.34 B 0.29
14.3 16.1 E 36.7 E 42.0 31.2 47.1 * 13.4 * 760 * 72.6 * 25.8 * 8.0 * 7.6 * 2490 NE*
506 1210 E 803 E 961 741 342 167 383 311 99.9 165 421 173 E

78 12 U 15 35 41 370 400 1700 290 56 13 U 12 U 2600

SB423

OFF-SB-423-
0204

2.0-4.0
9.9 / 7.9
None None

SB425

OFF-SB-425-
0204

2.0-4.0
10.1 / 8.1
None

SB424

OFF-SB-424-
0204

2.0-4.0
10.0 / 8.0

SB426

OFF-SB-426-
0204 OFF-SB-DUP08

2.0-4.0 2.0-4.0
9.5 / 7.5 9.5 / 7.5
Field Dup. Field Dup. 

SB427

OFF-SB-427-
0204

OFF-SB-427-
0608

2.0-4.0 6.0-8.0
6.3 / 4.3 2.3 / 0.3
None None

OFF-SB-428-
0608

OFF-SB-428-
1012

OFF-SB-428-
1416

OFF-SB-428-
1820

2.0-4.0 6.0-8.0 10.0-12.0 14.0-16.0
6.0 / 4.0 2.0 / 0.0 -2.0 / -4.0 -6.0 / -8.0
None None None None None

SB429

OFF-SB-429-
0406

4.0-6.0
4.6 / 2.6
None

18.0-20.0
-10.0 / -12.0

SB428

OFF-SB-428-
0204
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TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 9 OF 10

Sample Location

Sample Number

Depth BGS
Sample Elevation
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900

Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

1000 870 35 4.2 U 4.2 U 400 * 140 530 * 3.8 U 58 130 340 1400
770 670 30 4.2 U 4.2 U 470 * 120 370 * 3.8 U 58 180 280 1200
910 770 37 4.2 U 4.2 U 620 * 130 460 * 3.8 U 76 240 380 1600
400 330 21 4.2 U 4.2 U 640 * 84 220 3.8 U 36 120 190 430
380 350 12 4.2 U 4.2 U 280 60 150 3.8 U 27 93 120 520

1000 930 36 4.2 U 4.2 U 410 * 140 400 * 3.8 U 59 120 210 1400
110 87 5.3 4.2 U 4.2 U 150 16 56 3.8 U 9.9 30 46 140
340 280 16 4.2 U 4.2 U 410 * 64 190 3.8 U 31 100 150 400

130000 310000 3000 U 3700 U 3000 U 4300 27000 11000 2800 U 2300 U 67000 73000 2300000

53.7 N 71.6 N 3.4 N 0.84 BN 0.59 BN 19.7 N 8.5 N 8.3 N 8.8 N 0.67 BN 1.1 N 0.57 BN 0.20 UN
36.3 * 53.3 * 1.6 * 6.1 * 4.9 * 0.16 U 0.26 B 2.9 11.1 4.2 7.6 5.3 6.2

0.094 B 0.075 B 0.16 B 0.24 B 0.25 B 0.33 0.34 0.29 0.54 0.14 B 0.20 B 0.24 B 0.35 B
1890 NE* 1820 NE* 183 NE* 28.0 NE* 11.7 NE* 127 E 101 E 197 E 18.4 E 26.5 E 242 E 69.4 E 158
238 E 462 E 143 E 198 E 270 E 557 E 290 E 305 E 284 E 805 E 613 E 383 E 314

8200 7800 250 15 U 15 U 330 2800 290 13 U 50 2300 3200 1100

None NoneNone None None NoneField Dup. Field Dup. None None None None None
1.1 / -0.9 7.5 / 5.5-2.5 / -4.5 -4.5 / -6.5 9.1 / 7.1 3.1 / 1.12.6 / 0.6 2.6 / 0.6 -1.4 / -3.4 -5.4 / -7.4 -9.4 / -11.4 5.5 / 3.5 1.5 / -0.5
10.0-12.0 2.0-4.012.0-14.0 14.0-16.0 2.0-4.0 8.0-10.06.0-8.0 6.0-8.0 10.0-12.0 14.0-16.0 18.0-20.0 2.0-4.0 8.0-10.0

OFF-SB-431-
1012

OFF-SB-432-
0204

OFF-SB-430-
1214

OFF-SB-430-
1416

OFF-SB-431-
0204

OFF-SB-431-
0810

OFF-SB-429-
0608 OFF-SB-DUP06 OFF-SB-429-

1012
OFF-SB-429-
1416

OFF-SB-429-
1820

OFF-SB-430-
0204

OFF-SB-430-
0810

SB429 (cont.) SB430 SB431 SB432
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TABLE 4-3A

SUBSURFACE SOIL ANALYTICAL RESULTS, PDI BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 10 OF 10

Sample Location

Sample Number

Depth BGS
Sample Elevation
QC Identifier
Criteria PRG
Low Concentration PAH (SIM) 
Analysis (UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900

Gasoline Range Organic Analysis 
(UG/KG)
Gasoline Range Organics
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390

Total Petroleum Hydrocarbon 
Analysis (MG/KG)
Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

UJ - Detection limit approximate 

910 54 3.6 U 4.7 310 170 140 280 3.7 U 3.6 U 6.3 200 94
720 40 3.6 U 3.8 U 270 150 130 250 3.7 U 3.6 U 4.7 180 91
870 45 3.6 U 3.8 U 360 170 160 290 3.7 U 3.6 U 5.7 230 110
370 20 3.6 U 3.8 U 310 78 72 140 3.7 U 3.6 U 3.7 U 120 62
370 17 3.6 U 3.8 U 110 85 73 140 3.7 U 3.6 U 3.7 U 74 49
920 54 3.6 U 4.4 310 160 140 300 3.7 U 3.6 U 5.2 180 80
91 3.7 U 3.6 U 3.8 U 52 21 17 33 3.7 U 3.6 U 3.7 U 32 15

310 16 3.6 U 3.8 U 150 70 61 120 3.7 U 3.6 U 3.7 U 99 48

890000 91000 2100 U 2100 U 2400 U 3100 U 3200 U 2500 U 2400 U 2300 U 2400 U 5200 3700

0.21 UN 0.21 UN 0.54 UN 0.51 UN 1.5 N 0.55 BN 0.61 BN 0.67 BN 1.1 N 0.86 BN 0.78 BN 0.90 BN* 0.53 BN*
7.2 7.3 8.8 4.5 B 15.0 3.6 5.1 6.1 4.3 3.8 2.1 8.0 * 6.0 *

0.42 B 0.37 B 0.39 B 0.15 B 0.34 0.085 B 0.21 B 0.25 B 0.42 0.40 0.20 B 0.30 * 0.21 B*
188 26.0 15.8 8.8 55.0 E 101 E 71.8 E 55.0 E 13.5 E 16.0 E 8.4 E 24.4 * 21.5 *
344 260 1000 181 582 E 171 E 249 E 308 E 2120 E 2290 E 511 E 1330 * 765 *

910 93 13 U 13 U 190 170 92 98 13 U 12 U 13 U 41 38

None NoneNone None None None NoneField Dup. Field Dup. Field Dup. Field Dup. None None
-10.7 / -12.7 9.5 / 7.5 5.5 / 3.5-2.7 / -4.7 -2.7 / -4.7 -6.7 / -8.7 -6.7 / -8.7-4.5 / -6.5 -8.5 / -10.5 5.3 / 3.3 1.3 / -0.73.5  1.5 -0.5 / -2.5 
28.0-30.0 2.0-4.0 6.0-8.020.0-22.0 20.0-22.0 24.0-26.0 24.0-26.014.0-16.0 18.0-20.0 12.0-14.0 16.0-18.06.0-8.0 10.0-12.0

OFF-SB-433-
2830

OFF-SB-434-
0204

OFF-SB-434-
0608

OFF-SB-433-
2022 OFF-SB-DUP09 OFF-SB-433-

2426 OFF-SB-DUP10OFF-SB-432-
1416

OFF-SB-432-
1820

OFF-SB-433-
1214

OFF-SB-433-
1618

OFF-SB-432-
0608

OFF-SB-432-
1012

SB432 (cont.) SB433 SB434
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TABLE 4-3B

SUBSURFACE SOIL ANALYTICAL RESULTS, PREVIOUS INVESTIGATION BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 1 OF 4

Sample Location

Sample Number
Depth BGS
Sample Elevation

QC Identifier
Criteria PRG
Semivolatile Organic Analysis 
(UG/KG)
Benzo(a)anthracene 900 330 J 89 J NA NA 670 NA 73 J 140 J NA 110 J NA NA NA
Benzo(a)pyrene 400 300 J 84 J NA NA 660 330 J NA 100 J NA 100 J NA NA NA
Benzo(b)fluoranthene 900 330 J 85 J NA NA 580 300 J NA 97 J NA 83 J NA NA NA
Benzo(g,h,i)perylene 900 210 J 84 J NA NA 740 310 J NA NA NA NA NA 75 J NA
Benzo(k)fluoranthene 800 240 J 62 J NA NA 510 210 J NA 120 J NA 89 J NA 98 J NA
Chrysene 400 330 J 92 J NA NA 770 NA 62 J 140 J NA 76 J NA NA NA
Dibenzo(a,h)anthracene 400 60 J NA NA NA 140 J 93 J NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 900 180 J 71 J NA NA 620 280 J NA NA NA NA NA NA NA
TAL Metal Analysis (MG/KG)
Antimony 10 9.5 U* NA NA NA 9.5 U* NA NA NA NA NA NA NA 5.5
Arsenic 7.0 9.6 J* 3.1 J* 8.6 5.4 J* 4.1 J* NA 13.5 J* 3.4 J* 5.3 J* 2.4 1.4 NA 1.3 J*
Beryllium 0.4 NA NA NA NA NA NA NA 0.26 0.20 NA NA NA 0.31
Lead 150 529 61.0 66.0 5.2 118 NA 67.6 NA 2.2 J* 104 7.0 NA 6.6 J*
Manganese 390 301 J* 492 J* 584 J* 646 J* 243 J* NA 285 J* 215 72.4 960 J* 70.7 NA 780 J*
Total Petroleum Hydrocarbon 
Analysis (MG/KG)

Total Petroleum Hydrocarbons 500 NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
(1) - elevation = feet NGVD (MSL) 1929

UJ - Detection limit approximate 
J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

None

B-6

FF-B061-
419

FF-B062-
419

4.0-6.0 10.0-12.0
6.1 / 4.1 0.1 / -1.9

None NoneNone None

B-5

FF-B051-
417

FF-B052-
417

4.0-6.0 6.0-8.0
3.8 / 1.8 1.8 / -0.2

NoneNone None None

B-4

FF-B041-
420

FF-B042-
420

4.0-6.0 10.0-12.0
7.5 / 5.5 1.5 / -0.5

6.0-8.0 8.0-10.0 12.0-14.0
8.1 / 6.1 2.1 / 0.1 -1.9 / -3.9

B-3

FF-B031-
418

FF-B032-
418

FF-B033-
418

4.9 / 2.9

None None NoneNone

B-2

FF-B021-
418

FF-B022-
418

FF-B023-
418

2.0-4.0 6.0-8.0 8.0-10.0
10.9 / 8.9 6.9 / 4.9

B-1

6.5 / 4.5

FF-B011-
418
6.0-8.0
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TABLE 4-3B

SUBSURFACE SOIL ANALYTICAL RESULTS, PREVIOUS INVESTIGATION BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 2 OF 4

Sample Location

Sample Number
Depth BGS
Sample Elevation

QC Identifier
Criteria PRG
Semivolatile Organic Analysis 
(UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390
Total Petroleum Hydrocarbon 
Analysis (MG/KG)

Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

UJ - Detection limit approximate 
J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

1300 J 550 2200 120 J 320 J 360 J 1300 1200 NA 360 U 1800 J NA 52 J
1000 J 490 1700 110 J 280 J 280 J 760 1200 NA 360 U 1600 J NA NA
1300 J 400 2800 220 J 560 510 1400 1900 NA 47 J 1400 J NA NA

NA 520 610 360 U 110 J 88 J 360 J 510 J NA 360 U NA NA NA
520 J 530 360 U 360 U 370 U 420 U 370 U 730 U NA 360 U 1400 J NA NA

1000 J 540 2100 130 J 290 J 320 J 1100 1400 NA 360 U 1700 J NA 51 J
NA 140 J 370 360 U 64 J 66 J 200 J 170 J NA 360 U NA NA NA

420 J 380 J 860 48 J 160 J 120 J 380 500 J NA 360 U NA NA NA

5.3 NA 5.2 UJ 5.4 UJ 5.3 UJ 5.9 UJ 5.7 J 6.8 J NA 5.3 UJ 4.7 U* 12.2 J* NA
1.9 J* 3.0 J* 6.4 J 10.0 J 5.1 J 6.3 J 5.5 5.8 J NA 3.2 J 6.3 J* 8.7 J* 4.4 J*

NA NA 0.33 B 0.36 B 0.29 B 0.25 B 0.36 B 0.22 U NA 0.44 B 0.28 B1 NA 0.24 B1
52.0 J* 67.0 J* 189 314 71.4 68.6 292 92.9 NA 14.6 777 J* 962 J* 24.0 J*
138 167 540 J 627 J 551 J 309 419 J 303 J NA 477 J 323 J* 464 J* 311 J*

NA NA NA NA NA NA NA NA NA NA NA NA NA

B-7

FF-B071-
419

FF-B072-
419

4.0-6.0 6.0-8.0
4.1 / 2.1 2.1 / 0.1

None None None

B-11

OFF-B112-
112493
4.0-6.0
4.4 / 2.4

None

B-8

OFF-B82-
112293
8.0-10.0
3.5 / 1.5

None

B-13

OFF-B132-
112393
4.0-6.0
4.9 / 2.9

None

B-12

OFF-B122-
112493
2.0-4.0
5.9 / 3.9

B-15

OFF-B153-
121393
17.0-19.0
10.6 / 8.6

None

B-16

OFF-B162-
112393

OFF-B163-
112393

2.0-4.0 6.0-8.0
7.2 / 5.2 3.2 / 2.2

None None

B-17

OFF-B172-
112493
2.0-4.0
9.5 / 7.5

None

MW-2

FF-M21-423 FF-M22-423
6.0-8.0 12.0-14.0
3.1 / 1.1 -2.9 / -4.9

None None None

MW-3

FF-M31-424
6.0-8.0
3.8 / 1.8
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TABLE 4-3B

SUBSURFACE SOIL ANALYTICAL RESULTS, PREVIOUS INVESTIGATION BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 3 OF 4

Sample Location

Sample Number
Depth BGS
Sample Elevation

QC Identifier
Criteria PRG
Semivolatile Organic Analysis 
(UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390
Total Petroleum Hydrocarbon 
Analysis (MG/KG)

Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

UJ - Detection limit approximate 
J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

NA 1300 240 J 140 J 470 3400 660 J 370 J 7700 U 380 UJ 500 J 2400 J
NA 1000 220 J 77 J 380 4000 660 J 440 J 7700 U 380 UJ 6700 UJ 2900 J
NA 1800 400 180 J 260 J 2700 J 500 J 320 J 7700 U 380 UJ 430 J 2300 J
NA 420 89 J 57 J 180 J 1900 J 440 J 230 J 7700 U 380 UJ 6700 UJ 1700 J
NA 380 U 370 U 440 U 310 J 2200 J 600 J 380 J 7700 U 380 UJ 850 J 2500 J
NA 1100 230 J 130 J 430 3200 J 730 J 410 J 7700 U 380 UJ 690 J 2500 J
NA 220 J 370 U 440 U 360 UJ 820 J 170 J 110 J 7700 U 380 UJ 6700 UJ 780 J
NA 550 100 J 48 J 210 J 2300 J 390 J 230 J 7700 U 380 UJ 6700 UJ 1700 J

NA 5.5 UJ 5.3 UJ 5.4 UJ 0.35 UR 12.0 J 6.3 U 5.8 U 6.3 U 5.8 U 6.7 6.0 U
3.1 J* 6.2 S 7.0 3.9 9.3 J 53.6 J 4.1 J 2.6 J 3.7 J 4.3 J 16.3 J 2.9 J

0.48 B1 0.33 B 0.32 B 0.34 B 0.24 U 0.15 U 0.28 B 0.37 B 0.23 U 0.37 B 0.24 U 0.29 B
7.8 J* 19.5 42.3 554 12.7 5400 475 J 40.1 J 10.8 J 6.9 J 3090 J 67.6 J

292 J* 396 J 588 J 401 J 144 J 562 J 255 J 186 J 243 J 139 J 299 J 413 J

NA NA NA NA 1900 J 8200 J NA NA NA NA NA NA

MW-3 
(cont.)

FF-M32-424
12.0-14.0
-2.2 / -4.2

None None None

MW-7

OFF-M72-
112993
2.0-4.0
8.9 / 6.9

MW-10

OFF-M102-
112993
4.0-6.0
3.9 / 1.9

None

MW-101
OFF-S-
MW101-
0608
6.0-8.0
3.4 / 1.4

None

MW-11

OFF-M112-
112993
2.0-4.0
5.9 / 3.9

MW-102
OFF-S-
MW102-
0608
6.0-8.0
2.3 / 0.3

None

TP1

OFF-TP12-
011194

OFF-TP13-
011194

3.5-4.0 1.5-2.0
6.5 / 6.0 9.0 / 8.5

None None None

OFF-TP22-
011194
4.5-4.5
8.5 / 8.5

None

OFF-TP21-
011194
7.0-8.0
6.0 / 5.0

None None

OFF-TP31-
011194

OFF-TP32-
011194

7.0-8.0 7.0-7.0
8.0 / 7.0 8.0 / 8.0

TP2 TP3
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TABLE 4-3B

SUBSURFACE SOIL ANALYTICAL RESULTS, PREVIOUS INVESTIGATION BORINGS
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 4 OF 4

Sample Location

Sample Number
Depth BGS
Sample Elevation

QC Identifier
Criteria PRG
Semivolatile Organic Analysis 
(UG/KG)
Benzo(a)anthracene 900
Benzo(a)pyrene 400
Benzo(b)fluoranthene 900
Benzo(g,h,i)perylene 900
Benzo(k)fluoranthene 800
Chrysene 400
Dibenzo(a,h)anthracene 400
Indeno(1,2,3-cd)pyrene 900
TAL Metal Analysis (MG/KG)
Antimony 10
Arsenic 7.0
Beryllium 0.4
Lead 150
Manganese 390
Total Petroleum Hydrocarbon 
Analysis (MG/KG)

Total Petroleum Hydrocarbons 500
Notes:
(1) - elevation = feet NGVD (MSL) 1929

UJ - Detection limit approximate 
J - Quantitation approximate
R - Rejected 
NA - Not Analyzed
 * - From dilution analysis
E - Estimated due to interference
N - Spike %R outside limits

360 U 840 610 350 J 170 J 580 360 U 230 J 430 U 1200 J 5000 U 400 U
360 U 690 500 360 J 400 U 350 360 U 200 J 430 U 970 J 5000 U 400 U
360 U 650 380 J 240 J 400 U 430 360 U 400 U 430 U 610 J 300 J 400 U
360 U 360 U 400 U 400 U 400 U 430 U 360 U 400 U 430 U 460 UJ 5000 U 400 U
360 U 530 410 270 J 400 U 490 360 U 400 U 430 U 730 J 5000 U 400 U
360 U 810 650 380 J 160 J 460 170 J 280 J 170 1700 J 5000 U 400 U
360 U 180 J 190 J 400 U 400 U 430 U 360 U 400 U 430 U 460 UJ 5000 UJ 400 U
360 U 520 350 J 280 J 400 U 350 360 U 400 U 180 800 J 5000 U 400 U

0.34 UR 0.49 U 0.36 U 0.93 U 0.35 UR 0.51 U 0.44 U 39.2 J 0.41 U 0.76 U 4.0 J 0.36 U
4.1 J 14.3 J 5.7 J 6.2 J 13.8 J 8.3 4.8 J 18.3 J 10.5 9.9 J 74.4 J 8.2

0.27 U 0.27 U 0.32 U 0.29 U 0.35 U 0.46 U 0.22 U 0.20 U 0.28 U 0.38 U 0.24 J 0.32 U
46.6 J 540 J 55.5 J 40.7 J 57.8 J 563 283 J 7820 J 42.0 766 J 3350 13.3
292 J 698 J 410 J 417 J 478 J 306 516 J 898 J 231 157 J 1110 J 267

140 J 40 U 130 J 59 U 31 U 7500 4100 J 7400 J 4800 21000 J 6400 J 200

2.0-3.0
10.0 / 9.0

6.0-7.0
6.5 / 5.5

None

TP-05

OFF-S-TP-
05-0708
7.0-8.0
4.0 / 3.0

None

TP-02

OFF-S-TP-
02-0203

3.0-4.0
8.5 / 7.5

None

TP-07

OFF-S-TP-
07-0708
7.0-8.0
5.5 / 4.5

None

TP-06

OFF-S-TP-
06-0607

4.0-5.0
5.0 / 4.0

None

TP-11
OFF-S-TP-
11-0506-
MAX
5.0-6.0
5.0 / 4.0

Field Dup. 

TP-08

OFF-S-TP-
08-0304

3.0-4.0
7.0 / 6.0

None

TP-13

OFF-S-TP-
13-0607
6.0-7.0
7.0 / 6.0

None

TP-12

OFF-S-TP-
12-0405

OFF-S-TP-
16-1011

OFF-S-TP-
17-0809-
MAX

Field Dup. 

TP-15

OFF-S-TP-
15-0506
5.0-6.0
4.0 - 3.0

None

TP-14
OFF-S-TP-
14-0304-
MAX

None Field Dup.

10.0-11.0 8.0-9.0
4.0 - 3.0 2.0 / 1.0

TP-16 TP-17
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TABLE 4-4

SUMMARY OF GEOTECHNICAL DATA
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Boring Number SB-415 SB-405 SB-406 SB-407 SB-400 SB-427 SB-428 SB-429 SB-404 SB-430 SB-414
Depth of Sample (feet) 10 to 12 10 to 12 14 to 16 16 to 18 6 to 8 6 to 8 10 to 12 14 to 16 16 to 18 8 to 10 2 to 4

Blow Counts(1) 28 12 15 56 94(3) 13 WOH(2) 21 29 20 12
Soil Description SM SM/SC SC/ML SM/SC SM GM SM ML SM GP SM

Depth of Sample (feet) 8 to 10 8 to 10 10 to 12 20 to 22 4 TO 6 6 to 8 10 to 12 12 TO 14 6 TO 8 12 TO 14 4 TO 6
Blow Counts(1) 21 11 14 10 52 13 WOH(2) 4 8 8 14
Soil Description SP ML/FILL ML ML/FILL SP & SM GM SM PT/SP SM SW SW

Notes:  
1)  Samples were collectted using a 3-inch diameter split barrel sampler.  The sampler was driven with a 300# weight falling 18-inches.
2)  WOH = Weight of Hammer
3)  Blow counts elevated due to gravel or cobble in sampler.

Sample With Lowest Blow Counts (Below 4-feet)
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TABLE 4-5

GROUNDWATER ELEVATION SUMMARY
OLD FIRE FIRE TRAINING AREA

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND

6/17/1990 9/20/1990 1/31/1991 1/4/1994 2/22/1994 5/12/1994 7/7/1997 8/8/2002 8/23/2004
MW-2S 2.89 2.36 4.36 3.56 2.85 3.64 2.57 -- 3.25 4.36 2.36 2 0.89 5.25 1.47
MW-3S 3.53 3.74 4.24 4.64 4.27 4.19 3.63 4.2 4.75 4.75 3.53 1.22 0.07 4.82 3.46
MW-4S 1.8 2.72 3.4 3.36 3.35 3.2 2.4 3.05 3.1 3.4 1.8 1.6 0.92 4.32 0.88
MW-5S 5.61 5.31 6.02 6.02 6.33 5.76 -- 5.28 5.88 6.33 5.28 1.05 0.03 6.36 5.25
MW-6S -- -- -- 6.32 6.93 5.99 4.9 5.27 6.38 6.93 4.9 2.03 0.01 6.94 4.89
MW-7S -- -- -- 6.48 -- 5.45 4.83 -- -- 6.48 4.83 1.65 0 6.48 4.83
MW-10S -- -- -- 3.9 3.42 3.6 2.93 3.99 3.41 3.99 2.93 1.06 0.33 4.32 2.6
MW-11S -- -- -- 3.78 3.7 3.52 3.24 3.75 3.87 3.87 3.24 0.63 0.02 3.89 3.22
MW-101 -- -- -- -- -- -- 3.49 3.54 4.39 4.39 3.49 0.9 -- -- --
MW-102 -- -- -- -- -- -- 2.13 3.97 3.01 3.97 2.13 1.84 -- -- --

(1) OFFTA RI, 1994
(2)
(3)

Low GW 
elevation

Well ID Observed 
minimum Variance Tidal 

variation
High GW 
elevation

Observed low groundwater table elevation was calculated, by subtracting the tidal variation from the minimum observed water table elevation, of the groundwater data.
Observed high groundwater table elevation was calculated, by adding the tidal variation to the maximum observed water table elevation, of the groundwater data.

Elevations are calculated from field measurements taken from the top of PVC/riser then converted to elevations based on 
survey data to the top of PVC and relative to Mean Low Water (MLW)

Observed 
maximum

Ground Water Elevations (relative to MLW) (1)
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TABLE 5-1 
 

SELECTION OF RECOMMENDED REMOVAL ACTION GOALS 
OLD FIREFIGHTING TRAINING AREA 

NAVAL STATION NEWPORT, NEWPORT RHODE ISLAND 
 

Parameter PRG Recommended / Not 
Recommended 

Basis 

Benzo(a)anthracene 900 ug/kg Recommended Note 1 
Benzo(a)pyrene 400 ug/kg Recommended Note 1 
Benzo(b)fluoranthene 900 ug/kg Recommended Note 1 
Benzo(g,h,I) perylene 800 ug/kg Recommended Note 3 
Benzo(k)fluoranthene 900 ug/kg Recommended Note 3 
Chrysene 400 ug/kg Recommended Note 3 
Dibenzo(a,h)anthracene 400 ug/kg Recommended Note 1 
Indeno(1,2,3-cd)pyrene 900 ug/kg Recommended Note 1 
Dieldrin 40 ug/kg Not Recommended Note 2 
Total Petroleum Hydrocarbons 500 mg/kg Recommended Note 3 
Antimony 10 mg/kg Not Recommended Note 2 
Arsenic 7.0 mg/kg* Not Recommended Note 4 
Beryllium 0.4 mg/kg Not Recommended Note 2, 4 
Lead 150 mg/kg Recommended Note 5 
Manganese 390 mg/kg Not Recommended Note 2, 4 
* - RIDEM direct exposure criteria for arsenic was revised with the 2004 amendment to the remediation regulations. 
 
Notes: 
 
Note 1: These PAHs are fuel-related contaminants found to provide elevated risk to humans under a residential land use 
scenario.  These fuel related contaminants are present at the site as a result of releases of such fuels during the site use as 
a fire training facility, and therefore the PRGs for these contaminants are recommended to be retained as Removal Action 
Goals to direct soil removal actions at the site. 
 
Note 2: These contaminants were included as PRGs because they exceed RIDEM Direct Exposure criteria, they were not 
selected through a risk based process.  They do not contribute greatly to the measured risk at the site. These contaminants 
have no known connection to the releases from fire training operations.  Therefore, they are not recommended to be used to 
direct removal of soils at the site. 
 
Note 3: These fuel related contaminants in soils do not have risk based PRGs, however, they exceed RIDEM Remediation 
Regulations direct exposure criteria for residential use soil.  These contaminants are present in soil presumably as a result 
of releases of fuel used in fire training operations, therefore, these criteria are recommended to be used as action levels for 
soil removal actions at this site. 
 
Note 4: These metals are naturally present in soil, and during the PDI have been found above PRGs in till and other soils 
not impacted by the site contaminants associated with the fire training operations.  Average concentrations of these metals 
measured in till at the site exceed PRGs.  Because the till is assumed to be unaffected by site releases, it is presumed that 
these metals are natural components of the mineral composition of the soil and degraded bedrock.  Therefore, these criteria 
alone are not recommended to be used to direct soil removal actions at the site. 
 
Note 5: Lead was found co-located in soil with fill and with fuel-related contaminants.  Lead is not likely to be naturally 
occurring. Therefore, lead is likely to be present as a result of the releases from fire training operations or fill remaining from 
building demolition, and the action level cited (RIDEM DEC) is recommended to be used as a removal action goal.  



TABLE 5-2

ESTIMATED VOLUME OF SOIL EXCEEDING REMOVAL ACTION GOALS
OLD FIRE FIGHTING TRAINING AREA

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
PAGE 1 OF 3

Fill PAH TPH
Indication 

of Free 
Product

Lead Maximum 
Excavation 

Elevation (1) Elevation 
(1) Depth

AREA 1
C1 SB415 13.3 8.0 1.5 7.3 ND ND -- 1.3 - 1.3 1.3 6.7 Lead 3,675           912               

B-10 13.7 8.0 1.5 5.0 NS NS -- NS - 5.0
B-11 8.4 8.4 2.0 4.4 ND NA -- 2.4 - 2.4
SB416 11.5 8.5 1.7 2.5 5.5 ND -- NA - 5.5
SB417 8.5 8.5 2.1 -0.5 ND ND 2.5 NA -0.5
SB433 17.3 8.0 1.7 1.3 ND ND -- NA - 2.2
B-9 17.7 8.0 1.7 3.0 NS NS -- NS - 3.0
SB418 10.0 8.0 1.7 3.0 ND ND -- 4.0 - 4.0

AREA 1 sub total 7,109            
AREA 2

B2 SB405 7.0 7.0 1.2 -3.0 -1.0 ND -- 3.0 - -1.0 -1.0 8.0 PAHs 3,525           1,044            
B3 SB406 11.4 7.0 1.2 1.4 3.4 ND -- NA - 3.4 1.4 5.6 Fill, PAHs 4,650           964               

B-8 11.5 7.0 0.5 0.5 1.5 NA -- 1.5 - 1.5
MW-4S(B-7) 8.1 8.1 0.9 0.1 0.1 NA -- NA - 0.1
SB407 12.9 7.0 0.5 6.9 -1.1 -1.1 -5.1 NA -5.1

AREA 2 sub total 5,472            
AREA 3

B5 SB408 8.0 8.0 1.4 4.8 0.0 4.0 -- NA - 0.0 0.0 8.0 PAH 10,000         2,963            
TP-12 9.0 9.0 2.6 4.0 ND 4.0 4.0 4.0 4.0
SB409 9.1 9.1 2.3 5.0 ND 1.1 1.1 NA 1.1
MW-3S 9.8 9.8 3.5 5.8 NA NA 1.8 NA 1.8
TP-11 10.0 10.0 3.9 5.0 4.0 4.0 4.0 4.0 4.0
SB410 9.4 9.4 3.2 3.4 ND 1.4 1.4 NA 1.4

C5 SB419 8.4 8.4 2.2 4.4 ND 0.4 -- NA - 0.4 0.4 8.0 TPH 9,675           2,867            
TP-17 10.0 10.0 3.6 7.0 ND ND 2.0 NA 2.0
MW-101 9.4 9.4 3.5 4.4 1.4 1.4 -- NA - 1.4
SB420 10.0 10.0 3.7 6.0 6.0 -2.0 0.0 NA -2.0
SB432 9.8 9.8 3.8 1.8 1.8 1.8 -- 1.8 - 1.8
B-6 10.1 10.1 4.1 8.1 ND NA -- NA - 8.1
MW-7S 10.9 10.9 4.8 10.4 6.9 NA -- NA - 6.9
TP1 10.5 10.5 4.3 5.5 6.5 NA -- 6.5 - 6.5
TP-10 10.5 10.5 4.3 7.7 NS NS -- NS - 10
SB421 10.8 10.8 4.3 6.8 2.8 2.8 2.8 6.8 2.8

C8 SB422 11.8 11.8 4.0 11.3 7.8 ND -- NA - 7.8 7.8 4.0 PAHs 3,475           515               
AREA 3 sub total 19,604          

AREA 4
A5 SB400 7.3 7.3 0.7 0.3 ND ND -- NA - 0.3 0.3 7.0 Fill 5,175           1,342            

B-5 7.8 7.8 3.0 4.8 NA NA -- NA - 4.8
B-12 7.9 7.9 3.2 7.4 ND NA -- NA - 7.4
MW-11R 7.6 7.6 3.0 -2.4 NA NA -- 3.6 - 3.6
MW-11S 7.9 7.9 3.0 -2.2 NA NA -- 3.9 - 3.9
SB401 7.9 7.9 3.2 7.4 3.9 ND -- NA - 3.9
SB427 8.3 8.3 2.7 1.3 4.3 ND 2.3 NA 2.3

A7 SB402 8.4 8.4 2.1 0.4 ND ND -- -1.6 - -1.6 -1.6 10.0 Lead 7,575           2,806            

AREA 4 sub total 6,478            

Exceeded Removal Action Goals

Elevation (1)

A6 2.3 5.8 Indication of Free 
Product

          10,000            4,370

C7 2.8 8.0 TPH, PAHs, 
Foundations present

          10,850             2,331 

          10,000 2,963            

10,000         2,963            

C6 -2.0

B7 1.4 8.0 TPH

11.8 TPH

B6 1.1 8.0 TPH

B4 -5.1 12.5 PAHs, Indication of 
Free Product

2,963            

7,500           3,463            

8,625                      1,597

           2,487

C4 3.0

C3 -0.5 8.8 Fill, Indication of Free 
Product

5.0 Fill, Lead

2,112            C2 2.4 6.1 Lead

Excavation 
Volume (CY)

Deepest Grid Cell 
Exceedance Target ContaminantGrid Cell Boring 

Number

Ground 
Surface 

Elevation (1)

Base 
Grade 

Elevation 
(1)

Water Table 
Elevation (1, 3)

t
t

Cell Surface 
Area (sq ft)

9,350           

7,675           

10,000         
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TABLE 5-2

ESTIMATED VOLUME OF SOIL EXCEEDING REMOVAL ACTION GOALS
OLD FIRE FIGHTING TRAINING AREA

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
PAGE 2 OF 3

Fill PAH TPH
Indication 

of Free 
Product

Lead Maximum 
Excavation 

Elevation (1) Elevation 
(1) Depth

Exceeded Removal Action Goals

Elevation (1)

Excavation 
Volume (CY)

Deepest Grid Cell 
Exceedance Target ContaminantGrid Cell Boring 

Number

Ground 
Surface 

Elevation (1)

Base 
Grade 

Elevation 
(1)

Water Table 
Elevation (1, 3)

t
t

Cell Surface 
Area (sq ft)

AREA 5
B-14 30.7 10.5 3.0 7.7 NS NS -- NS - 10
TP2 13.0 10.0 3.4 5.0 ND NA -- NA - 5.0
SB411 31.0 10.5 3.4 10.0 ND ND -- NA - 10
MW-9R 11.7 11.0 4.5 10.5 NS NS -- NS - 10.5
TP-16 14.0 10.0 2.0 3.0 ND 3.0 3.0 3.0 3.0
B-15 27.6 10.5 2.5 8.6 NS NS -- NA - 8.6
SB412 24.5 10.5 3.3 10.0 ND ND -- NA - 10
TP-13 13.0 10.0 2.0 3.0 ND 6.0 3.0 3.0 3.0

B10 SB413 10.6 10.6 3.4 7.6 ND 6.6 6.6 NA 6.6 6.6 4.0 TPH 5,000 741
TP-08 11.5 11.5 3.8 9.0 ND ND -- NA - 9
TP-09 12.0 12.0 3.5 11.5 NS NS -- NA - 11.5
B-4 11.5 11.5 4.0 8.5 NA NA -- NA - 8.5
B-2 12.9 12.9 3.8 10.9 NA NA -- NA - 10.9
B-17 11.5 11.5 3.6 11.0 NA NA -- NA - 11.0
SB423 11.9 11.9 3.8 5.9 ND ND -- NA - 5.9
SB434 11.5 11.5 3.4 11.0 ND ND -- NA - 11.0
MW-8R 12.7 12.7 4.0 12.2 NS NS -- NS - 12.2
TP-06 12.5 12.5 4.2 5.5 5.5 ND -- NA - 5.5
TP-07 12.5 12.5 4.2 4.5 NA ND -- NA - 4.5
SB424 12.0 12.0 3.5 11.5 ND ND -- NA - 11.5
MW-1R 11.3 11.3 2.4 10.8 NS NS -- NS - 10.8
TP-02 12.0 12.0 3.8 11.5 NA ND -- NA - 11.5
TP-03 12.5 12.5 3.3 10.0 NS NS -- -- - 10
SB425 12.1 12.1 3.2 11.6 ND ND -- NA - 11.6
B-1 12.5 12.5 2.0 12.0 NA NA -- 4.5 - 4.5
TP-04 12.5 12.5 3.0 9.5 NS NS -- -- - 9.5
TP-05 11.0 11.0 2.0 3.0 3.0 ND -- 3.0 - 3.0
SB426 11.5 11.5 2.0 11.0 ND ND -- NA - 11.0

 AREA 5 sub total 13,842        
AREA 6  

A7 SB428 8.0 8.0 2.1 2.0 0.0 4.0 -- 4.0 - 4.0 4.0 4.0 TPH, Lead 2,000           296               
TP3 15.0 10.0 2.0 2.0 7.0 NA -- 2.0 - 2.0
B-13 8.9 8.9 2.5 2.9 NA NA -- NA - 2.9
MW-102 8.3 8.3 2.1 2.3 0.3 0.3 0.3 0.3 0.3
TP-15 9.0 9.0 2.4 1.0 3.0 3.0 3.0 3.0 3.0
SB403 9.4 9.4 2.6 -0.6 1.4 1.4 1.4 1.4 1.4
SB429 8.6 8.6 2.0 2.6 0.6 0.6 -1.4 -3.4 -3.4
B-16 9.2 9.2 1.5 8.7 5.2 NA -- NA - 5.2
MW-2S 9.1 9.1 1.5 7.1 1.1 NA -- -4.9 - -4.9
MW-2D 9.2 9.2 1.5 7.2 NA NS -- -4.8 - -4.8
SB404 8.9 8.9 1.2 -3.1 0.9 -3.1 -3.1 -3.1 -3.1

A10 TP-14 10.0 10.0 1.8 9.5 NS 6.0 6.0 NA 6.0 6.0 4.0 TPH 1783 264               
SB413 10.6 10.6 2.9 7.6 ND 6.6 6.6 NA 6.6
B-3 10.1 10.1 2.0 9.6 2.1 NA -- NA - 2.1
MW-10S 10.4 10.4 2.6 8.4 ND NA -- NA - 8.4
SB430 9.8 9.8 1.5 5.8 5.8 -0.2 -0.2 -4.2 -4.2

5,000           2,667            

            5,675 2,943            14.0 Lead, Foundations 
Present.

14.4 LeadB10 -4.2

A9 -4.9

A8 -3.4 12.4 Lead

          10,000 731               

C12 3.0 8.9 PAHs, Lead

            8,775            4,041

            8,875 2,917            

            9,450 2,774            

C11 10.0

C10 4.5 7.9 Fill

2.0 Fill

C9 5.9 6.1 Fill

          10,000 2,778            

C8 8.5 3.2 Fill

            6,150             1,378 

4145 486               

          10,000 2,037            

B9 3.0

B8 5.0 5.5 Fill, Foundations 
present

7.5 TPH, Lead, Fill, 
Foundations present
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TABLE 5-2

ESTIMATED VOLUME OF SOIL EXCEEDING REMOVAL ACTION GOALS
OLD FIRE FIGHTING TRAINING AREA

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
PAGE 3 OF 3

Fill PAH TPH
Indication 

of Free 
Product

Lead Maximum 
Excavation 

Elevation (1) Elevation 
(1) Depth

Exceeded Removal Action Goals

Elevation (1)

Excavation 
Volume (CY)

Deepest Grid Cell 
Exceedance Target ContaminantGrid Cell Boring 

Number

Ground 
Surface 

Elevation (1)

Base 
Grade 

Elevation 
(1)

Water Table 
Elevation (1, 3)

t
t

Cell Surface 
Area (sq ft)

B11 SB414 10.7 10.7 2.2 10.2 2.7 -1.3 -1.3 6.7 -1.3 -1.3 12.0 TPH 6,400           2,844            

B12 SB431 11.1 11.1 1.5 3.1 ND -0.9 -0.9 1.1 -0.9 -0.9 12.0 TPH 1,050           467               

13,522          
(1) elevations are presented as feet Navy Mean Low Water (MLW) Total 66,026          
(2) Target depth from Table F-5
(3) Water table elevations for areas 1 and 2 are approximated using MW-4S

Area 6 Subtotal
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TABLE 5-3

PRELMINARY EXCAVATION DEPTH AND VOLUME TO REMOVE SOIL EXCEEDING REMOVAL ACTION GOALS
OLD FIRE FIGHTING TRAINING AREA

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
PAGE 1 OF 2

Fill PAH TPH
Indication of 

Free 
Product

Lead Maximum 
Excavation 

Elevation (1) Elevation 
(1) Depth

AREA 1
C1 SB415 13.3 8.0 1.5 7.3 ND ND -- 1.3 1.3 1.3 6.7 Lead 3,675            912                

B-10 13.7 8.0 1.5 5.0 NS NS -- NS 5.0
B-11 8.4 8.4 2.0 4.4 ND NA -- 2.4 2.4
SB416 11.5 8.5 1.7 2.5 5.5 ND -- NA 5.5
SB417 8.5 8.5 2.1 -0.5 ND ND 2.5 NA 2.5
SB433 17.3 8.0 1.7 1.3 ND ND -- NA 2.2
B-9 17.7 8.0 1.7 3.0 NS NS -- NS 3.0
SB418 10.0 8.0 1.7 3.0 ND ND -- 4.0 4.0

AREA 1 sub total 6,341             
AREA 2

B2 SB405 7.0 7.0 1.2 -3.0 -1.0 ND -- 3.0 -1.0 -1.0 8.0 PAHs 3,525            1,044             

B3 SB406 11.4 7.0 1.2 1.4 3.4 ND -- NA 3.4 1.4 5.6 PAHs, Fill above the wt 4,650            964                

B-8 11.5 7.0 0.5 0.5 1.5 NA -- 1.5 1.5
MW-4S(B-7) 8.1 8.1 0.9 0.1 0.1 NA -- NA 0.1

SB407 12.9 7.0 0.5 6.9 -1.1 -1.1 -5.1 NA -5.1

AREA 2 sub total 4,250             
AREA 3

B5 SB408 8.0 8.0 1.4 4.8 0.0 4.0 -- NA 0.0 4.0 4.0 TPH 10,000          1,481             
TP-12 9.0 9.0 2.6 4.0 ND 4.0 4.0 4.0 4.0
SB409 9.1 9.1 2.3 5.0 ND 1.1 1.1 NA 1.1
MW-3S 9.8 9.8 3.5 5.8 NA NA 1.8 NA 1.8
TP-11 10.0 10.0 3.9 5.0 4.0 4.0 4.0 4.0 4.0
SB410 9.4 9.4 3.2 3.4 ND 1.4 1.4 NA 1.4

C5 SB419 8.4 8.4 2.2 4.4 ND 0.4 -- NA 0.4 0.4 8.0 TPH 9,675            2,867             
TP-17 10.0 10.0 3.6 7.0 ND ND 2.0 NA 2.0
MW-101 9.4 9.4 3.5 4.4 1.4 1.4 -- NA 1.4
SB420 10.0 10.0 3.7 6.0 6.0 -2.0 0.0 NA -2.0
SB432 9.8 9.8 3.8 1.8 1.8 1.8 -- 1.8 1.8
B-6 10.1 10.1 4.1 8.1 ND NA -- NA 8.1
MW-7S 10.9 10.9 4.8 10.4 6.9 NA -- NA 6.9
TP1 10.5 10.5 4.3 5.5 6.5 NA -- 6.5 6.5
TP-10 10.5 10.5 4.3 7.7 NS NS -- NS 10
SB421 10.8 10.8 4.3 6.8 2.8 2.8 2.8 6.8 2.8

C8 SB422 11.8 11.8 4.0 11.3 7.8 ND -- NA 7.8 7.8 4.0 PAHs 3,475            515                
AREA 3 sub total 17,196           

AREA 4
A5 SB400 7.3 7.3 0.7 0.3 ND ND -- NA 0.3 2.6 4.7 Fill above the water table 5,175            901                

B-5 7.8 7.8 3.0 4.8 NA NA -- NA 4.8
B-12 7.9 7.9 3.2 7.4 ND NA -- NA 7.4
MW-11R 7.6 7.6 3.0 -2.4 NA NA -- 3.6 3.6
MW-11S 7.9 7.9 3.0 -2.2 NA NA -- 3.9 3.9
SB401 7.9 7.9 3.2 7.4 3.9 ND -- NA 3.9
SB427 8.3 8.3 2.7 1.3 4.3 ND 2.3 NA 2.3

A7 SB402 8.4 8.4 2.1 0.4 ND ND -- -1.6 -1.6 0.0 8.4 Lead, Limited by 
Water Table 7,575            2,357             

AREA 4 sub total 5,588             

Exceeded Removal Action Goals

Elevation (1)

A6 2.3 5.8 Indication of Free 
Product

          10,000              3,444 

C7 2.8 8.0 TPH, PAHs, 
Foundations present

          10,850              2,331 

          10,000 2,963             

10,000          2,963             

C6 0.5

B7 1.4 8.0 TPH

9.3 TPH, Limited by Water 
Table

B6 1.1 8.0 TPH

B4 -0.7 8.1
PAHs, Indication of 
Free Product - Limited 
by Water Table

2,963             

7,500            2,241             

8,625                         1,597 

             1,720 

C4 3.0

C3 2.2 6.1 Free Product, Fill above 
the water table

5.0 Lead, Fill above the 
water table

2,112             C2 2.4 6.1 Lead

Excavation 
Volume (CY)

Target Grid Cell Excavation Driving Removal 
Action GoalGrid Cell Boring 

Number

Ground 
Surface 

Elevation (1)

Base 
Grade 

Elevation 
(1)

Water Table 
Elevation (1, 3)

t
t

Cell Surface 
Area      (sq 

ft)

9,350            

7,675            

10,000          
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TABLE 5-3

PRELMINARY EXCAVATION DEPTH AND VOLUME TO REMOVE SOIL EXCEEDING REMOVAL ACTION GOALS
OLD FIRE FIGHTING TRAINING AREA

NAVAL STATION NEWPORT, NEWPORT, RHODE ISLAND
PAGE 2 OF 2

Fill PAH TPH
Indication of 

Free 
Product

Lead Maximum 
Excavation 

Elevation (1) Elevation 
(1) Depth

Exceeded Removal Action Goals

Elevation (1)

Excavation 
Volume (CY)

Target Grid Cell Excavation Driving Removal 
Action GoalGrid Cell Boring 

Number

Ground 
Surface 

Elevation (1)

Base 
Grade 

Elevation 
(1)

Water Table 
Elevation (1, 3)

t
t

Cell Surface 
Area      (sq 

ft)

AREA 5
B-14 30.7 10.5 3.0 7.7 NS NS -- NS 10
TP2 13.0 10.0 3.4 5.0 ND NA -- NA 9.5
SB411 31.0 10.5 3.4 10.0 ND ND -- NA 10
MW-9R 11.7 11.0 4.5 10.5 NS NS -- NS 10.5
TP-16 14.0 10.0 2.0 3.0 ND 3.0 3.0 3.0 3.0
B-15 27.6 10.5 2.5 8.6 NS NS -- NA 8.6
SB412 24.5 10.5 3.3 10.0 ND ND -- NA 10
TP-13 13.0 10.0 2.0 3.0 ND 6.0 3.0 3.0 3.0

B10 SB413 10.6 10.6 3.4 7.6 ND 6.6 6.6 NA 6.6 6.6 4.0 TPH 5,000 741
TP-08 11.5 11.5 3.8 9.0 ND ND -- NA 9
TP-09 12.0 12.0 3.5 11.5 NS NS -- NA 11.5
B-4 11.5 11.5 4.0 8.5 NA NA -- NA 8.5
B-2 12.9 12.9 3.8 10.9 NA NA -- NA 10.9
B-17 11.5 11.5 3.6 11.0 NA NA -- NA 11.0
SB423 11.9 11.9 3.8 5.9 ND ND -- NA 5.9
SB434 11.5 11.5 3.4 11.0 ND ND -- NA 11.0
MW-8R 12.7 12.7 4.0 12.2 NS NS -- NS 12.2
TP-06 12.5 12.5 4.2 5.5 5.5 ND -- NA 5.5
TP-07 12.5 12.5 4.2 4.5 NA ND -- NA 4.5
SB424 12.0 12.0 3.5 11.5 ND ND -- NA 11.5
MW-1R 11.3 11.3 2.4 10.8 NS NS -- NS 10.8
TP-02 12.0 12.0 3.8 11.5 NA ND -- NA 11.5
TP-03 12.5 12.5 3.3 10.0 NS NS -- -- 10
SB425 12.1 12.1 3.2 11.6 ND ND -- NA 11.6
B-1 12.5 12.5 2.0 12.0 NA NA -- 4.5 4.5
TP-04 12.5 12.5 3.0 9.5 NS NS -- -- 9.5
TP-05 11.0 11.0 2.0 3.0 3.0 ND -- 3.0 3.0
SB426 11.5 11.5 2.0 11.0 ND ND -- NA 11.0

 AREA 5 sub total 13,492          
AREA 6  

A7 SB428 8.0 8.0 2.1 2.0 0.0 4.0 -- 4.0 4.0 4.0 4.0 TPH, Lead 2,000            296                
TP3 15.0 10.0 2.0 2.0 7.0 NA -- 2.0 2.0
B-13 8.9 8.9 2.5 2.9 NA NA -- NA 2.9
MW-102 8.3 8.3 2.1 2.3 0.3 0.3 0.3 0.3 0.3
TP-15 9.0 9.0 2.4 1.0 3.0 3.0 3.0 3.0 3.0
SB403 9.4 9.4 2.6 -0.6 1.4 1.4 1.4 1.4 1.4
SB429 8.6 8.6 2.0 2.6 0.6 0.6 -1.4 -3.4 -3.4
B-16 9.2 9.2 1.5 8.7 5.2 NA -- NA 5.2
MW-2S 9.1 9.1 1.5 7.1 1.1 NA -- -4.9 -4.9
MW-2D 9.2 9.2 1.5 7.2 NA NS -- -4.8 -4.8
SB404 8.9 8.9 1.2 -3.1 0.9 -3.1 -3.1 -3.1 -3.1

A10 TP-14 10.0 10.0 1.8 9.5 NS 6.0 6.0 NA 6.0 6.0 4.0 TPH 1783 264                
SB413 10.6 10.6 2.9 7.6 ND 6.6 6.6 NA 6.6
B-3 10.1 10.1 2.0 9.6 2.1 NA -- NA 2.1
MW-10S 10.4 10.4 2.6 8.4 ND NA -- NA 8.4
SB430 9.8 9.8 1.5 5.8 5.8 -0.2 -0.2 -4.2 -4.2

B11 SB414 10.7 10.7 2.2 10.2 2.7 -1.3 -1.3 6.7 -1.3 -0.8 11.5 TPH, Limited by Water 
Table 6,400            2,726             

B12 SB431 11.1 11.1 1.5 3.1 ND -0.9 -0.9 1.1 -0.9 -0.9 12.0 TPH, Limited by Water 
Table 1,050            467                

Yellow cells indicate removal action goal exceeded 11,409           
Blue Shaded cells indicate excavation below the water table Total 58,276           
Green shaded cells indicate excavation will likely be halted at max 3' below water table prior to removal of all contaminants exceeding Removal Action goals

(1) elevations are presented as feet Navy Mean Low Water (MLW)
(2) Target depth from Table F-5
(3) Water table elevations for areas 1 and 2 are approximated using MW-4S

5,000            2,167             

            5,675 2,228             10.6
Lead, Limited by 
Water Table.  
Foundations Present.

11.7 Lead, Limited by 
Water TableB10 -1.5

A9 -1.5

A8 -1.0 10.0 Lead, Limited by 
Water Table

          10,000 731                

C12 3.0 8.9 PAHs, Lead

            8,775              3,261 

            8,875 2,917             

            9,450 2,424             

C11 10.0

C10 5.5 6.9 PAHs

2.0 Fill

C9 5.9 6.1 Fill

          10,000 2,778             

C8 8.5 3.2 Fill

            6,150              1,378 

4145 486                

          10,000 2,037             

B9 3.0

B8 5.0 5.5 Fill, Foundations 
present

7.5 TPH, Foundations 
present

Area 6 Subtotal
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APPENDIX A 

 

SITE PHOTOGRAPHS 

(COMPACT DISK) 





























































































































































































 

 

APPENDIX B 
FIELD LOGS 

 

• RI Test Pit Logs 

• RI Soil Boring Logs 

• PDI Soil Boring Logs 



 

 

RI Test Pit Logs 
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RI Soil Boring Logs 
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PDI Soil Boring Logs 
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APPENDIX C 
SURVEY DATA 





 

 

APPENDIX D 
ANALYTICAL RESULTS 

 

• RI Soil Sample Analytical Results 

• PDI Soil Sample Analytical Results 
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CHEMICAL ANALYTICAL RESULTS 













































































 

 

APPENDIX D2 
 

GRAIN SIZE ANALYSIS 
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CALCULATIONS 
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